Attachment C

Environmental Checklist



Pathogen TMDLs for Middle Santa Ana River Watershed

ENVIRONMENTAL CHECKLIST

I. BACKGROUND

1.

10.

Project title: Basin Plan amendment to incorporate Pathogen TMDLs for Santa Ana River—
Reach 3, Mill Creek—Prado Area, Cucamonga Creek—Reach 1, Chino Creek—Reach 1, Chino
Creek—Reach 2, and Prado Park Lake in the Middle Santa Ana River Watershed

Lead agency name and address: California Regional Water Quality Control Board, Santa Ana
Region, 3737 Main Street, Suite 500, Riverside, CA 92501-3348

Contact person and phone number: Hope Smythe (909) 782- 4493
Project location: Middle Santa Ana River Watershed, San Bernardino and Riverside Counties

Project sponsor’s name and address: California Regional Water Quality Control Board, Santa
Ana Region, 3737 Main Street, Suite 500, Riverside, CA 92501-3348

General plan designation: Not applicable
Zoning: Not applicable

Description of project: Adoption of a Basin Plan amendment to incorporate Pathogen TMDLs
for Santa Ana River—Reach 3, Mill Creek—Prado Area, Cucamonga Creek—Reach 1, Chino
Creek—Reach 1, Chino Creek—Reach 2, and Prado Park Lake. The TMDLs establish wasteload
allocations and load allocations for allowable pathogen inputs by all identified sources that
discharge to Middle Santa Ana River waterbodies. The intent is to achieve numeric, water
quality targets that will protect the beneficial uses of the waterbodies. The Basin Plan
amendment includes an implementation plan that details the actions required by the Regional
Board and other responsible parties for implementing the TMDLs.

Surrounding land uses and setting: Not applicable
Other public agencies whose approval is required: The Basin Plan amendment must be

approved by the State Water Resources Control Board, the Office of Administrative Law, and the
U.S. Environmental Protection Agency before it becomes effective.
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Pathogen TMDLs for Middle Santa Ana River Watershed

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:
The environmental factors checked below would be potentially affected by this project, involving at least one impact
that is a “Potentially Significant Impact” as indicated by the checklist on the following pages.

I:I Aesthetics |:| Agricultural Resources I:I Air Quality

D Biological Resources D Cultural Resources D Geology/Soils

D Hazards & Hazardous Materials |:| Hydrology / Water Quality |:| Land Use / Planning

I:l Mineral Resources D Noise I:l Population / Housing
D Public Services |:| Recreation l:l Transportation / Traffic
D Utilities / Service Systems D Mandatory Findings of Significance

II. DETERMINATION

On the basis of this initial evaluation:

X 1find that the proposed project COULD NOT have a significant effect on the environment.

I find that the proposed project MAY have a significant effect on the environment. However, there are
feasible alternatives and/or mitigation measures available that will substantially lessen any adverse impact.
These alternatives are discussed in the attached written report.

I find that the proposed project MAY have a significant effect on the environment. There are no feasible
alternatives and/or feasible mitigation measures available that would substantially lessen any significant
adverse impact. See the attached written report for a discussion of this determination.

Signature Date

Hope Smythe
Senior Environmental Specialist
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Pathogen TMDLs for Middle Santa Ana River Watershed

III. ENVIRONMENTAL IMPACTS

CEQA Checklist

Question

Potentially
Significant
Impact

Less Than
Significant
With
Mitigation
Incorporation

Less Than
Significant
Impact

Impact

I. AESTHETICS - Would the project:

a) Have a substantial adverse effect on a scenic vista?

b) Substantially damage scenic resources, including, but not
limited to, trees, rock outcroppings, and historic buildings within
a state scenic highway?

¢) Substantially degrade the existing visual character or quality of
the site and its surroundings?

d) Create a new source of substantial light or glare that would
adversely affect day or nighttime views in the area?

II. AGRICULTURE RESOURCES: In determining whether
impacts to agricultural resources are significant environmental
effects, lead agencies may refer to the California Agricultural
Land Evaluation and Site Assessment Model (1997) prepared by
the California Dept. of Conservation as an optional model to use
in assessing impacts on agriculture and farmland. Would the
project:

a) Convert Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance (Farmland), as shown on the maps
prepared pursuant to the Farmland Mapping and Monitoring
Program of the California Resources Agency, to non-agricultural
use?

b) Conflict with existing zoning for agricultural use, or a
Williamson Act contract?

¢) Involve other changes in the existing environment that, due to
their location or nature, could result in conversion of Farmland,
to non-agricultural use?

III. AIR QUALITY - Where available, the significance criteria
established by the applicable air quality management or air
pollution control district may be relied upon to make the
following determinations. Would the project:

a) Conflict with or obstruct implementation of the applicable air
quality plan?

b) Violate any air quality standard or contribute substantially to
an existing or projected air quality violation?

¢) Result in a cumulatively considerable net increase of any
criteria pollutant for which the project region is non-attainment
under an applicable federal or state ambient
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CEQA Checklist

Question

Potentially
Significant
Impact

Less Than
Significant
With
Mitigation
Incorporation

Less Than
Significant
Impact

Impact

air quality standard (including releasing emissions which exceed
quantitative thresholds for ozone precursors)?

d) Expose sensitive receptors to substantial pollutant
concentrations?

e) Create objectionable odors affecting a substantial number of
people?

IV. BIOLOGICAL RESOURCES - Would the project:

a) Have a substantial adverse effect, either directly or through
habitat modifications, on any species identified as a candidate,
sensitive, or special status species in local or regional plans,
policies, or regulations, or by the California Department of Fish
and Game or U.S. Fish and Wildlife Service?

b) Have a substantial adverse effect on any riparian habitat or
other sensitive natural community identified in local or regional
plans, policies, and regulations, or by the California Department
of Fish and Game or US Fish and Wildlife Service?

<

c¢) Have a substantial adverse effect on federally protected
wetlands as defined by Section 404 of the Clean Water Act
(including, but not limited to, marsh, vernal pool, coastal, etc.)
through direct removal, filling, hydrological interruption, or other
means?

d) Interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with established
native resident or migratory wildlife corridors,

or impede the use of native wildlife nursery sites?

e) Conflict with any local policies or ordinances protecting
biological resources, such as a tree preservation policy or
ordinance?

) Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation
Plan, or other approved local, regional, or state habitat
conservation plan?

V. CULTURAL RESOURCES - Would the project:

a) Cause a substantial adverse change in the significance of a
historical resource as defined in X15064.57?

b) Cause a substantial adverse change in the significance of an
archaeological resource pursuant to ¥15064.57

¢) Directly or indirectly destroy a unique paleontological
resource or site or unique geologic feature?
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CEQA Checklist

Question

Potentially
Significant
Impact

Less Than
Significant
With
Mitigation
Incorporation

Less Than
Significant
Impact

Impact

d) Disturb any human remains, including those interred outside
of formal cemeteries?

VI. GEOLOGY AND SOILS - Would the project:

a) Expose people or structures to potential substantial adverse
effects, including the risk of loss, injury, or death involving:

i) Rupture of a known earthquake fault, as delineated on

the most recent Alquist-Priolo Earthquake Fault Zoning Map
issued by the State Geologist for the area or based on other
substantial evidence of a known fault? Refer to Division of
Mines and Geology Special Publication 42.

ii) Strong seismic ground shaking?

iii) Seismic-related ground failure, including liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the loss of topsoil?

c) Be located on a geologic unit or soil that is unstable,

or that would become unstable as a result of the project,
and potentially result in on-site or off-site landslide, lateral
spreading, subsidence, liquefaction or collapse?

d) Be located on expansive soil, as defined in Table 18-1-B of the
Uniform Building Code (1994), creating substantial risks to life
or property?

e) Have soils incapable of adequately supporting the use of septic
tanks or alternative waste water disposal systems where sewers
are not available for the disposal of waste

water?

VII. HAZARDS AND HAZARDOUS MATERIALS - Would
the project:

a) Create a significant hazard to the public or the environment
through the routine transport, use, or disposal of hazardous
materials?

b) Create a significant hazard to the public or the environment
through reasonably foreseeable upset and accident conditions
involving the release of hazardous materials into the
environment?

¢) Emit hazardous emissions or handle hazardous or acutely
hazardous materials, substances, or waste within one-quarter mile
of an existing or proposed school?
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CEQA Checklist

Question

Potentially
Significant
Impact

Less Than
Significant
With
Mitigation
Incorporation

Less Than
Significant
Impact

Impact

d) Be located on a site which is included on a list of hazardous
materials sites compiled pursuant to Government Code Section
65962.5 and, as a result, would it create a significant hazard to
the public or the environment?

e) For a project located within an airport land use plan or, where
such a plan has not been adopted, within two miles of a public
airport or public use airport, would the project result in a safety
hazard for people residing or working in the project area?

f) For a project within the vicinity of a private airstrip, would the
project result in a safety hazard for people residing or working in
the project area?

g) Impair implementation of or physically interfere with an
adopted emergency response plan or emergency evacuation plan?

h) Expose people or structures to a significant risk of loss,
injury or death involving wildland fires, including where
wildlands are adjacent to urbanized areas or where
residences are intermixed with wildlands?

VIII. HYDROLOGY AND WATER QUALITY - Would the
project:

a) Violate any water quality standards or waste discharge
requirements?

b) Substantially deplete groundwater supplies or interfere
substantially with groundwater recharge such that there would be
a net deficit in aquifer volume or a lowering of the local
groundwater table level (e.g., the production rate of pre-existing
nearby wells would drop to a level which would not support
existing land uses or planned uses for which permits have been
granted)?

¢) Substantially alter the existing drainage pattern of the site or
area, including through the alteration of the course of a stream or
river, in a manner that would result in substantial erosion or
siltation on-site or off-site?

d) Substantially alter the existing drainage pattern of the site or
area, including through the alteration of the course of a stream or
river, or substantially increase the rate or amount of surface
runoff in a manner which would result in flooding on-site or off-
site?

e) Create or contribute runoff water which would exceed the
capacity of existing or planned stormwater drainage systems or
provide substantial additional sources of polluted runoff?

f) Otherwise substantially degrade water quality?

[><

g) Place housing within a 100-year flood hazard area as mapped
on a federal Flood Hazard Boundary or Flood Insurance Rate
Map or other flood hazard delineation map?
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CEQA Checklist

Question

Potentially
Significant
Impact

Less Than
Significant
With
Mitigation
Incorporation

Less Than
Significant
Impact

Impact

h) Place within a 100-year flood hazard area structures that
would impede or redirect flood flows?

i) Expose people or structures to a significant risk of loss, injury
or death involving flooding, including flooding as a result of the
failure of a levee or dam?

j) Inundation by seiche, tsunami, or mudflow?

IX. LAND USE AND PLANNING - Would the project:

a) Physically divide an established community?

b) Conflict with any applicable land use plan, policy, or
regulation of an agency with jurisdiction over the project
(including, but not limited to the general plan, specific plan, local
coastal program, or zoning ordinance) adopted for the purpose of
avoiding or mitigating an environmental effect?

¢) Conflict with any applicable habitat conservation plan or
natural community conservation plan?

X. MINERAL RESOURCES - Would the project:

a) Result in the loss of availability of a known mineral resource
that would be of value to the region and the residents of the state?

b) Result in the loss of availability of a locally important mineral
resource recovery site delineated on a local general plan, specific
plan or other land use plan?

XI. NOISE - Would the project result in:

a) Exposure of persons to or generation of noise levels in
excess of standards established in the local general plan or noise
ordinance, or applicable standards of other agencies?

b) Exposure of persons to or generation of excessive
groundborne vibration or groundborne noise levels?

¢) A substantial permanent increase in ambient noise levels in the
project vicinity above levels existing without the project?

d) A substantial temporary or periodic increase in ambient noise
levels in the project vicinity above levels existing without the
project?

e) For a project located within an airport land use plan or, where
such a plan has not been adopted, within two miles of a public
airport or public use airport, would the project expose people
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CEQA Checklist

Question

Potentially
Significant
Impact

Less Than
Significant
With
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

residing or working in the project area to excessive noise levels?

f) For a project within the vicinity of a private airstrip, would the
project expose people residing or working in the project area to
excessive noise levels?

XII. POPULATION AND HOUSING - Would the project:

a) Induce substantial population growth in an area, either directly
(for example, by proposing new homes and businesses) or
indirectly (for example, through extension of roads or other
infrastructure)?

b) Displace substantial numbers of existing housing,
necessitating the construction of replacement housing elsewhere?

¢) Displace substantial numbers of people, necessitating the
construction of replacement housing elsewhere?

XIII. PUBLIC SERVICES

a) Would the project result in substantial adverse physical
impacts associated with the provision of new or physically
altered governmental facilities, need for new or physically altered
governmental facilities, the construction of which could cause
significant environmental impacts, in order to maintain
acceptable service ratios, response times or other performance
objectives for any of the public services:

Fire protection?

Police protection?

Schools?

Parks?

Other public facilities?

XIV. RECREATION - Would the project:

a) Increase the use of existing neighborhood and regional parks
or other recreational facilities such that substantial physical
deterioration of the facility would occur or be accelerated?

b) Does the project include recreational facilities or require the
construction or expansion of recreational facilities that might
have an adverse physical effect on the environment?

XV. TRANSPORTATION/TRAFFIC - Would the project:

a) Cause an increase in traffic that is substantial in relation to the
existing traffic load and capacity of the street system (i.e., result
in a substantial increase in either the number of vehicle trips, the
volume to capacity ratio on roads, or congestion at
intersections)?

Page 8 of 111+




Pathogen TMDLs for Middle Santa Ana River Watershed

CEQA Checklist

Question

Potentially
Significant
Impact

Less Than
Significant
With
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

b) Exceed, either individually or cumulatively, a level of service
standard established by the county congestion management
agency for designated roads or highways?

¢) Result in a change in air traffic patterns, including either an
increase in traffic levels or a change in location that results in
substantial safety risks?

d) Substantially increase hazards due to a design feature
(e.g., sharp curves or dangerous intersections) or incompatible
uses (e.g., farm equipment)?

e) Result in inadequate emergency access?

f) Result in inadequate parking capacity?

2) Conflict with adopted policies, plans, or programs supporting
alternative transportation (e.g., bus turnouts, bicycle racks)?

XVI. UTILITIES AND SERVICE SYSTEMS - Would the
project:

a) Exceed wastewater treatment requirements of the applicable
Regional Water Quality Control Board?

b) Require or result in the construction of new water or
wastewater treatment facilities or expansion of existing facilities,
the construction of which could cause significant environmental
effects?

c¢) Require or result in the construction of new storm water
drainage facilities or expansion of existing facilities, the
construction of which could cause significant environmental
effects?

d) Have sufficient water supplies available to serve the project
from existing entitlements and resources, or are new or expanded
entitlements needed?

¢) Result in a determination by the wastewater treatment provider
that serves or may serve the project that it has adequate capacity
to serve the project’s projected demand in addition to the
provider’s existing commitments?

f) Be served by a landfill with sufficient permitted capacity to
accommodate the project’s solid waste disposal needs?

g) Comply with federal, state, and local statutes and regulations
related to solid waste?

XVII. MANDATORY FINDINGS OF SIGNIFICANCE -
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CEQA Checklist

Question

Potentially
Significant
Impact

Less Than
Significant
With
Mitigation
Incorporation

Less Than
Significant
Impact

No
Impact

a) Does the project have the potential to degrade the quality of
the environment, substantially reduce the habitat of a fish or
wildlife species, cause a fish or wildlife population to drop below
self-sustaining levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range of a rare or
endangered plant or animal or eliminate important examples of
the major periods of California history or prehistory?

I

b) Does the project have impacts that are individually limited, but
cumulatively considerable? (‘Cumulatively considerable’ means
that the incremental effects of a project are considerable when
viewed in connection with the effects of past projects, the effects
of other current projects, and the effects of probable future
projects)?

>

¢) Does the project have environmental effects that will cause
substantial adverse effects on human beings, either directly or
indirectly?
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Attachment - Environmental Checklist

Discussion of Environmental Impacts
Explanation of Environmental Checklist “Less than significant” Answers

Note: Adoption of the Basin Plan amendment to incorporate Bacterial Indicator TMDLs for Middle Santa
Ana River Watershed waterbodies will not have any direct impact on the environment. Implementation
of actions necessary to achieve the TMDLs may affect the environment, as described below. However,
the intent of TMDL implementation is to restore and protect the water quality of the waterbodies and their
beneficial uses. Any potential adverse environmental effects associated with TMDL implementation will
be subject to project-specific CEQA analysis and certification to assure appropriate
avoidance/minimization and mitigation.

IV. Biological Resources (b)

VII. Hvdrology and Water Quality (f)

XVII. Mandatory Findings of Significance (a), (b)

The proposed TMDLs call for reductions in bacterial indicator contributions to the waterbodies.
Adoption of the TMDL Basin Plan amendment will not result in any direct environmental impacts.
However, it also includes the explicit recognition that implementation of actions necessary to implement
the TMDLs may effect the environment. Nevertheless, any such potential adverse environmental effects
will be subject to project—specific CEQA analysis and certification to assure appropriate
avoidance/minimization and mitigation of such impacts.

XVI. Utilities and Service Systems (b), (¢)

The proposed TMDLs call for reductions in bacterial indicator contributions to the waterbodies from
storm drainage systems. To achieve these reductions, modifications to storm drainage systems may be
necessary. Connection of existing storm drainage systems to sewer systems may require collection and/or
wastewater treatment plant modifications/expansions, with attendant construction-related environmental
effects. In addition, wastewater treatment plant modifications may be needed to meet the bacterial
indicator wasteload allocations. Any such projects associated with sewer or storm drainage systems
modifications would be subject to further, case-specific environmental review and certification.
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Comment Letters



From: <Kozelka.Peter@epamail.epa.gov>

To: William Rice <wrice@waterboards.ca.gov>
Date: 3/3/05 10:39AM
Subject: Re: Comments on MSAR Bacterial Indicator TMDLs and Basin Plan Amendment

I've given this more review and here are some comments:

-—- move section 2.5 to 4; present and discuss applicable WQS in the numeric targets
section (not by reference)

-- I recognize that you have e. coli in the IP monitoring but I strongly recommend you
include these as alternative targets in section 4, afterall they will soon become State
WQOs and you should present what the e.coli/entero levels are to give people an idea of
what targets may appear on the horizon.

-- MOS of zero??? general principles of bacterial re-growth suggest that some MOS is
worthy, even if you don't know specifically what is happening in the watershed. Unless
you have data that shows re-growth is NOT ocurring then we must assume that it is
therefore....

-—- TMDL should set lower than std. not at the std.

where are you all with peer review?

I suggest we talk. I am available later today after 3pm or Friday after 1 pm.

--Peter Kozelka



WARREN D. WILLIAMS

General Manager-Chief Engineer

1995 MARKET STREET
RIVERSIDE, CA 92501
951.955.1200
951.788.9965 FAX

RIVERSIDE COUNTY FLOOD CONTROL
AND WATER CONSERVATION DISTRICT
March 10, 2005

Mr. Gerard J. Thibeault

Executive Officer

California Regional Water Quality
Control Board - Santa Ana Region

3737 Main Street, Suite 500

Riverside, CA 92501-3339

Dear Mr. Thibeault: Re:  Preliminary Comments on Draft Middle
Santa Ana River Bacterial Indicator
TMDL and Basin Plan Amendment

The Riverside County Flood Control and Water Conservation District (District) is the Principal
Permittee on the Riverside County Municipal Separate Storm Sewer System (MS4) Permit. The
District has also been participating in the TMDL workgroup since June 2001 and in the Santa Ana
Stormwater Water Quality Standards Task Force (Task Force) since its inception. The District is
submitting the following preliminary comments on the Draft Middle Santa Ana River Bacterial
Indicator TMDL, Basin Plan Amendment (BPA), and Supplemental Staff Report dated February 3,
2005.

This TMDL has significant ramifications to stakeholders and the District is still analyzing the
accuracy and potential impacts of this Staff Report. Therefore, the District can only provide
preliminary comments at this time and requests that a second public workshop be scheduled to allow

for more thoughtful and considered comments to be presented to the Regional Board by the District
and other interested stakeholders.

In general, the Staff Report presents insufficient information to meaningfully establish a bacterial
indicator TMDL. Concems regarding the Staff Report include:

e It is acknowledged that the indicator bacteria (fecal coliform) identified in the draft TMDL is

inappropriate. Control of the fecal coliform indicator may not result in protection of the REC-1
beneficial use;

e A cost/benefit evaluation has not been provided by staff to assist the Regional Board in
considering the potential impacts of this significant public policy decision. Further, the costs that
are provided are incomplete and, as described, misleading;

e Data is limited (and reflects an inappropriate bacterial indicator) and not all available data are
considered;



Mr. Gerard J. Thibeault -2- March 10, 2005
Santa Ana Regional Water '
Quality Control Board
Re: Comments on Draft Middle Santa Ana River
Bacterial Indicator TMDL and Basin Plan Amendment

o The identification of potential sources of bacterial contamination is misleading and incomplete.
There is not enough data to make conclusions regarding sources in the TMDL technical report
and data regarding background levels is not applicable in the Middle Santa Ana River Watershed.
The misleading and incomplete information will hinder the ability of stakeholders to form a group
and share costs, as well as create bias for future TMDL modification;

e The TMDL, as proposed, is economically and technologically infeasible, especially with regard to
wet weather conditions;

¢ Contrary to the conclusion of the Staff Report, the proposed TMDL will result in significant

environmental impacts and an Environmental Impact Report must be prepared to identify and
address these impacts.

Of particular concern is the approach proposed to address the elevated levels of indicator bacteria.
Section 2.5 (p. 45) of the Staff Report states:

However, densities of bacterial indicators above certain levels indicate that there may be other

organisms present that are harmful to public heaith. Such pathogens include viruses, bacteria
and protozoa.

The purpose of the bacterial indicators as originally developed was to instigate studies or surveys to
identify sources of human waste contamination such as leaking septic systems or broken sanitary
sewer lines. Absent such sources or other evidence of human waste contamination, the elevated
levels of bacterial indicators are considered as "false positives” and no further action is needed. The
Staff Report forgoes investigation of these potential sources of human waste contamination. Instead,
the Staff Report proceeds with the assumption that the bacterial indicators constitute contamination
and that runoff source controls, especially Urban Runoff controls, are required. This could lead to the
dedication of significant public and private resources where no significant public health hazards exist.

The Staff Report should provide a clear description of the purpose and use of bacteria indicators in
evaluating waters for public contact. This information is fundamental to the development of a
meaningful TMDL and compliance program.

Fecal Coliform Bacteria is an Inappropriate Indicator

As noted in the Bacterial Indicator TMDL Staff Report (Staff Report), section 2.5, page 46, USEPA
conducted studies to evaluate bacterial indicator organisms other than fecal coliform. The purpose of
the research studies, summarized in the Ambient Water Quality Criteria for Bacteria (USEPA, 1986),
was to examine the relationship between swimming-associated illness and the microbiological quality
of the waters used by recreational bathers. The results of these studies demonstrated that fecal
coliforms possess little or no correlation to swimming-associated gastroenteritis. Two indicator
organisms, E. Coli and enterococci, showed a strong correlation with the incidence of waterborne



Mr. Gerard J. Thibeault -3- March 10, 2005
Santa Ana Regional Water
Quality Control Board
Re: Comments on Draft Middle Santa Ana River
Bacterial Indicator TMDL and Basin Plan Amendment

infectious disease in fresh waters.! In fact, the U.S. Center for Disease Control and Prevention has
documented cases of gastroenteritis due to water contact in recreational waters whose bacterial levels
did not exceed the recommended EPA guidelines for total and fecal coliforms.> The Staff Report
further indicates that "consideration of revised bacterial quality objectives applicable to inland
surface waters in the Santa Ana Region is in progress, but no formal action to adopt revised
objectives based on USEPA's national criteria has yet been proposed."

Water Quality Objectives for inland surface waters for REC-1 and REC-2 in the Santa Ana Region
Basin Plan are based on fecal coliform densities. However, it appears that the Storm Water Quality
Task Force (SWQTF) is proposing to present revised Water Quality Standards, including Water
Quality Objectives for REC-1 for the Regional Board’s consideration within the next one to two

years. To conform to the schedule for adoption of the bacterial indicator TMDL, the District
recommends:

1. Adoption of an interim implementation plan for the TMDL that focuses stakeholder efforts on
supporting SWQTF efforts and continued watershed monitoring in order to answer the
following questions:

a. What are the sources of bacteria in Reach 3 of the Santa Ana River; and
b. What are the impacts of bacterial indicator transport, re-growth and decay in Reach 3
of the Santa Ana River.

2. Incorporation of an explicit "reopener clause" requiring the bacterial indicator TMDL to be
updated to be consistent with the findings of the SWQTF and any conclusions from additional
data collected by the TMDL stakeholders upon approval of the findings by the Regional
Board. Once the TMDL has been updated to be consistent with the agreed upon findings of
the SWQTF studies, additional implementation plan requirements including modification of
stakeholder compliance documents and compliance monitoring (Tasks 3, 4 and 5) can be
pursued.

A Cost/Benefit Study of the Proposed TMDL Must Be Provided

The Staff Report, section 11, page 88, first paragraph identifies three statutory triggers for
consideration of economics in basin planning:

1. Adoption of an agricultural water quality control program (Water Code Section 13141);
2. Adoption of a treatment requirement or performance standard; and
3. Adoption of water quality objectives (Water Code Section 13241)

The Staff report incorrectly concludes that the three statutory triggers mentioned above do not
contain a statutory requirement for a formal cost-benefit analysis.

! USEPA Protoco} for Developing Pathogen TMDLs, January 2001, page 2-1
2 Morbidity and Mortality Weekly Report. CDC. November 22, 2002, Vol. 51, No. SS-8, page 15.



Mr. Gerard J. Thibeault -4 - March 10, 2005
Santa Ana Regional Water
Quality Control Board
Re: Comments on Draft Middle Santa Ana River
Bacterial Indicator TMDL and Basin Plan Amendment

Section 11 also states:

"...similarly, implementation of this TMDL will likely necessitate changes in programs
(including educational programs and BMPs) designed to reduce bacterial inputs from urban
stormwater or other sources. It is necessary, therefore, to consider the costs and potential
funding mechanisms for the implementation of new/modified agricultural water quality
control program, and the costs of other measures that may be necessary to achieve (and
monitor) compliance with the TMDL."

The costs to achieve the proposed TMDL targets and the relative value of the expected improvements
in the attainment of beneficial uses must be fully identified and considered in the issuance of the
TMDLs. Sections 13000 and 13241 of the California Water Code specifically states that economic
considerations must be considered by the Regional Board. The Superior Court of California has
ruled that in amending a basin plan to include a TMDL, the same considerations must be made in the
proposed TMDL as was in the adoption of the original basin plan:

“Under the applicable statutory scheme Basin Plans (1) identify beneficial uses of water
bodies to be protected; (2) establish water quality objectives to protect those uses; and (3)
establish implementation programs for achieving the objectives.

As such, Respondents are incorrect in stating no water quality objectives are implemented. It
may be true the Basin Plan was only amended to add the TMDL, but if the TMDL was
originally part of the Basin Plan it necessarily would have made economic considerations
under Section 13241. It is certainly reasonable to conclude that when amending the Basin
Plan the same considerations should be made.”

Consideration of economics, as required by statute, implies quantification of estimated costs for the
purpose of evaluating the costs compared to the anticipated benefit from a particular course of action
or project. Further, Section 13000 requires that Water Quality Regulations be reasonable,
considering the total values involved, including economic and social values. Irrespective of any
mandatory requirements to do so, the citizens of California justifiably expect their public decision-
makers to fully assess the costs of proposed programs and requirements and to assess whether the
anticipated benefits justify these costs, including cost/benefit analysis. The Staff Report must provide
a meaningful and thorough cost/benefit analysis so that the Board can responsibly make informed
decisions regarding the proposed TMDL. '

As described below, the potential costs of compliance with the proposed TMDL are enormous,
especially during wet weather conditions. The benefits of attainment of the TMDL during wet and
dry weather conditions must be identified and their value compared with the compliance costs.

3 Statemnent of Decision. The City of Arcadia, et al versus The State Water Resources Control Board and the California Regional Water
Quality Control Board, Los Angeles Region. Filed December 24, 2003. Page 13, lines 11-18.
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Re: Comments on Draft Middle Santa Ana River
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Recognizing staff limitations and the significant economic impacts of this proposed public policy, it
should be noted that the SWQTF is attempting to assess the costs and benefits of compliance with
current REC-1 water quality objectives within the Middle Santa Ana River Watershed. The
Permittees are assisting with this assessment that will be incorporated into the SWQTF findings. In
the interim, the Permittees have prepared and included preliminary cost estimates for compliance
with current REC-1 standards based on actual implementation costs and studies done elsewhere in
California. These preliminary cost estimates should be incorporated into the TMDL technical
document. It is clear even from this preliminary analysis that the TMDL, as proposed, is both
technologically and economically infeasible, especially under wet weather conditions. For this
reason, it is imperative that the TMDL either be delayed until the SWQTF has completed its efforts

or that the implementation plan focus preliminary compliance efforts on supporting the SWQTF
efforts.

Limited Monitoring Data and Source Identification

Section 5.5 of the Staff Report incorrectly, or at least prematurely, concludes that POTW discharges
to the Santa Ana River and tributaries are not sources of fecal coliform. Section 5.3 of the Staff
Report and conclusion 6 of Section 5.5 acknowledge that bacterial transport and bacterial
growth/decay processes and their impact on bacterial indicator levels in the Santa Ana River are not
understood. Also, the impacts of other activities in the River between outfall locations on bacterial
indicator levels are unknown. Examples of sources that may impact bacterial indicator levels include
wildlife and transient encampments along the Middle Santa Ana River.

As we have discussed with Regional Board staff, the Permittees plan to fund an expansion of the UCI
bacteria study to begin to address the bacterial growth/decay issue in the Middle Santa Ana River. In
addition, the Permittees are proposing that the implementation plan be modified to include an
analysis, possibly including field reconnaissance surveys, to further identify sources, processes and
activities in the vicinity of the Santa Ana River in Riverside County that may affect bacterial
indicator transport and growth/decay processes.

Data presented within the Staff Report do not appear to include the full body of available bacterial
data within the limits of Reach 3 of the Santa Ana River. In compliance with the Riverside County
MS4 Permit, the District has been performing dry and wet weather monitoring of bacterial levels
within Reach 3 of the Santa Ana River and at other area outfalls for several years. The use of
monitoring and flow data would greatly supplement data that the Board and the USGS are using to
develop the TMDL and its model. The District’s bacteria data is being transmitted electronically to
Regional Board staff as part of this comment letter. Also, the data should already be available at
Regional Board offices through the annual reports prepared by District staff in compliance with our
MS4 Permit. The District requests that Regional Board staff determine if other bacteria data is
available for use in characterizing the sources and extent of fecal bacteria pollution.

Results of the District’s wet weather monitoring data from November 2004 along the Santa Ana
River upstream of Reach 3 show fecal coliform levels below 200 MPN/100 mL indicating that Urban
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Runoff* in Riverside County should not be designated as a significant contributor of fecal coliform
bacteria. Figure 1 (attached map) shows District sampling locations.

The following figures depict fecal coliform levels from sampling locations at or tributary to the
Middle Santa Ana River in Riverside County. Note that 78% of the entire data set are below the 400
MPN/100mL single sample limit proposed by the TMDL. The Regional Board’s urban sites, C2 and

M2, are also plotted on these graphs. The sampling stations represented in the graphs are listed in the
following table:

Station Location
329 Anza Channel @ Arlington and Monroe
364 Santa Ana River @ Magnolia Center SD Outlet
383 Sunnyslope — Lower Channel @ Rio Road
754 Santa Ana River @ River Road
829 Santa Ana River @ Market
830 Santa Ana River @ Pueblo

* As defined in the Riverside County MS4 Permit.
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Urban Runoff as a Significant Source

Page 11 of the Staff Report indicates that the dry weather sources of flow in the Santa Ana River are
nuisance urban runoff, rising groundwater, and discharges from Publicly Owned Treatment Works
(POTW). The District requests that the relative contribution of these sources be quantified for the
purposes of the TMDL. In addition, we request that the Staff Report identify the relative contribution
of each of these sources in Riverside, Los Angeles, and San Bernardino Counties.

In Section 5.5, the Staff Report concludes that Urban Runoff is a significant source of bacterial
indicators year-round. However, this conclusion is not supported by the data collected in Riverside
County. In May 2002, the District conducted a survey of the Santa Ana River in Riverside County
and found that virtually no Urban Runoff is discharged to the Santa Ana River during dry weather.
This study is attached. During dry periods, the Santa Ana River flows in Riverside County consist
almost entirely of POTW discharges, produced water from the Arlington Desalter and rising
groundwater. As described previously, bacterial indicator levels in Urban Runoff in Riverside
County are low, further supporting that this is not a significant source. Although Urban Runoff is not
a significant component of the dry weather flow or bacterial indicator levels in Riverside County, the
District recognizes that this may not be the case in San Bemnardino or Los Angeles Counties.
However, the relative proportion of flows from various sources in the Santa Ana River should be
incorporated into the analysis of sources and their significance, by stakeholder. This information will
be fundamental to the development of future waste load and load allocations as well as cost sharing
formulae for stakeholders.

The sources of bacterial indicators in Urban Runoff primarily reflect a variety of sources not
associated with human waste, such as wildlife, soil bacteria and vegetative decay. However, POTW
effluent, by definition, is a direct discharge of bacterial indicators associated with human waste.
Although these levels are reduced by disinfection, re-growth of these bacterial indicators and any
associated pathogens are of greater public health concern. Therefore the POTW dischargers should
fully participate in the bacterial indicator TMDL.

Natural/Open Space Land Usg as a Significant Source

Section 5.5 of the Staff Report incorrectly concludes that open space and wilderness areas are not
significant sources of fecal coliform under dry weather conditions. Section 5.2.1 indicates that open
space water quality samples were collected only during dry weather. The lack of significant bacterial
indicator densities during dry weather, when overland flows would be essentially nonexistent, does
not indicate that Natural/Open Space land uses are not a significant source. Should wet-weather
monitoring indicate elevated bacterial indicator densities, the stakeholders responsible for

Natural/Open Space land uses (not the MS4 Permittees) should determine the sources and propose
management plans as appropriate.

Section 5.2.1 also notes that the open space water quality samples were collected in the mountains
outside of the study area. As noted in the text, the flows sampled represent snowmelt, rising
groundwater and springs — flows that are not impacted by non-anthropogenic sources of background
contamination including wildlife and decaying organic matter that would be expected to affect the
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levels of bacterial indicators found in the Santa Ana River. Further, these source waters are much
cooler than tributary source flows in the study area or the Santa Ana River, which would result in
much lower bacterial levels. To be truly representative, background open space runoff samples

should be collected in the Middle Santa Ana River Watershed as close as possible to the areas where
river samples are collected.

Further, recent studies have indicated that wild and/or domesticated animals, including migratory
birds, may be a significant source of bacterial indicators. The Santa Ana River open space areas are
home to many animal species and are considered an important stopover point for many species of
migratory birds. It is entirely possible that animals that live in, or traverse through, the Santa Ana
River contribute significant portions of dry weather bacterial indicator levels in the River.

Specific Cost Estimates Need Further Evaluation

The Staff Report, Section 11.2, pages 89-90 identifies the following control measures and presents
estimated costs for implementation:

Identification and evaluation of BMPs to address pathogen-generating activities;
Subsurface wetlands;

Runoff diversion and treatment;

Street sweeping; and

Public education (e.g., Youth Conservation Corps cleanup programs).

The effectiveness of the identified control measures in addressing bacterial levels is highly
questionable. Wetlands have shown mixed results in reducing bacterial indicators from runoff, and in
some cases, have increased bacterial indicator loading due to inputs from birds and other wildlife.
These mixed results are presented in the Staff Report monitoring data from Chino Creek, upstream
and downstream of the wetlands. On several instances, the data shows significant increases in fecal
and total coliform densities through the wetlands due to inputs from birds and other wildlife.

The District is not aware of any studies that have shown street sweeping as an effective bacterial
control measure. At most, street sweeping eliminates sediment, trash, and other larger pollutants
from entering into the MS4. Similarly, the District is not aware of any studies that have demonstrated
that creek clean up programs (e.g., Youth Conservation Corps) are effective in controlling bacterial
growth, nor would such activities be expected to control bacterial indicator levels. A determination
of the projected effectiveness of the proposed control measures in meeting the bacterial indicator
objective must also be provided. Although runoff diversion and treatment are implemented in limited
applications within Orange County, these diversions are limited to dry weather flows and are directly

associated with discharges to recreational beaches. In no area of the Santa Ana Region are large
watershed areas diverted to the sanitary sewer system.

Short of disinfection, we are not aware of any stormwater treatment BMPs that have achieved high
levels of effectiveness in removing coliform bacteria. In order to effectively treat/reduce the amount
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of fecal coliform in Urban Runoff, an active treatment system would need to be employed. An active
treatment system employs the use of disinfection by chlorine, ozone or ultraviolet (UV) light or by
diversion to a regional stormwater treatment facility. Further, given the conditions in the Santa Ana

River (warm temperatures and presence of organic material), regrowth would be expected even if
treatment were provided.

In the Middle Santa Ana River Watershed, wet weather flow contained significantly higher counts of
fecal coliform than dry weather flows. Treatment of wet weather flows is not feasible due to
economic and technological limitations of current technologies.

The City of Huntington Beach had investigated treating dry weather flows using UV light
disinfection. The City estimated a capital cost of $131,300 for this system. To transfer this facility to
the Reach 3 of the Santa Ana River would require that flood waters be dammed and released at the
treatment capacity of the facility (200 gpm)’. Peak wet weather flow at the MWD Crossing of the
Santa Ana River was 31,300 cfs (total storm volume was 214,400 ac-ft) in February 1998. Although
this is not the wettest year on record, it is an example of a typical wet weather event. It would take
the construction of at least two dams with equivalent storage capacity as Seven Oaks Dam (145,000
AF) and approximately 740 years of detention to treat this flow with UV light disinfection in a
facility of comparable size to that proposed by the City of Huntington Beach (capacity 200 gpm).
Furthermore, the capital cost in building a string of facilities, total capacity to treat 31,300 cfs, along
Reach 3 of the Santa River could cost $15 billion. It should be noted that the estimated 100-year
flow rate of the Santa Ana River is 144,000 cfs, or approximately five times the peak flow rate of the
1998 event, indicating that wet weather treatment costs could exceed $60 billion. Although urban
discharges within Riverside County are minimal during dry weather, the proposed TMDL could
ultimately trigger a requirement to treat dry weather flows with UV disinfection. This could
potentially be costly as Permittees may be required to treat via UV disinfection at their numerous
outfalls to the Middle Santa Ana River and its tributaries.

Cost Estimates Misleading

The cost estimates provided in the Staff Report for the proposed implementation program are
misleading. Cost estimates for monitoring program implementation are provided in Section 11.3,
page 90 and cost estimates for source identification programs are provided in Section 11.4, page 91.
These cost estimates are overly simplistic and need further development to substantiate the actual

costs of implementation, monitoring, and source identification and to justify the costs relative to the
reasonably anticipated benefit.

Similarly, the estimates provided for implementation of source control measures are grossly
undercstimated and misleading. The estimates provided in the Staff Report for subsurface wetlands
and runoff diversion and treatment are for implementation of single facilities that would provide
treatment for a tiny area of the watershed. To fully address all sources, scores — perhaps hundreds —
of such facilities costing many millions of dollars may be required. An estimate of the number of

* “End of Pipe Feasibility Study.” City of Huntington Beach. June 2002.
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such devices required in the Middle Santa Ana River Watershed and the full cost of implementation
of such devices throughout the 488 square mile area of the Middle Santa Ana River Watershed must
be provided to fully assess the cost/benefit. For example, constructed wetlands involve major
expenses including land/right-of-way acquisition, capital improvement expenditures, and long-term
operations & maintenance. Diversion of non-storm flows involves not only the capital expense of the
diversion facility, but also operation and maintenance of the facility and the cost of treatment. A full

accounting of associated costs is required to accurately characterize the range of potential
implementation expenses.

The TMDL Should Distinguish Between Storm and Dry Weather Conditions

The problem statement regarding elevated indicator bacteria levels presented in Section 3 is largely
based on storm event data. However, due to the physical conditions in the Middle Santa Ana River
and the major tributaries, attempting REC-1 activities described in Section 3.3 during storm
conditions is extremely hazardous and can be fatal. This fact is illustrated all too often in dramatic
news reports during significant storm events. During storm events, elevated levels of indicator
bacteria are of little real concern and due to the enormous volumes of water involved, are not
amenable to any source or treatment control measures. Therefore, although indicator bacteria
objectives may be exceeded in storm flows, there is no beneficial use to be protected to warrant
imposition of a TMDL. Therefore, the District requests that the TMDL during these conditions only
apply to non-storm periods.

Section 5 of the TMDL technical report presents water quality data from samples collected during
storm and non-storm events. Two of the stations are located in Riverside County (Santa Ana River
@ MWD Xing and Santa Ana River @ Hamner Ave.). It is noteworthy that the monitoring data for
the Hamner Avenue station does not support the Listing Policy Criteria. Although the Staff Report
identifies that the MWD Xing station did meet or exceed the State Water Resources Control Board
303(d) Listing Policy Criteria, two of the three exceedances occurred during the summer. As
described in the Staff Report this is the period during which REC-1 activities are most likely to occur.
Howeuver, it is also the period during which there is essentially no discharge of Urban Runoff to the
Santa Ana River from the Riverside MS4. Due to the significant differences in wet and dry weather
conditions and potential source contributions to indicator bacteria levels, the TMDL should
separately address these climatic conditions.

Environmental Checklist

The District disagrees with the conclusion in the Staff Report that the proposed TMDL will not have
a significant effect on the environment. Specifically, the District finds that adoption of the proposed
TMDL may result in impacts on the following categories identified in the CEQA Checklist:

Lc. Existing runoff control requirements are contributing to the exodus of the dairy industry

from the Chino Basin. The imposition of additional control requirements as proposed in
the Staff Report may add to this condition.
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IV.b.

VIILL.

XVLb

XVlic

XVIlLa.

XVILb.

XVIlLec.

Compliance with the proposed TMDL may result in infiltration, diversion of low flows
from natural drainages to the sanitary sewer system and other actions to eliminate or
significantly reduce non-storm flows. This may result in an adverse impact on riparian
habitat and federally protected wetlands reliant on these flows.

Compliance with the proposed TMDL may substantially degrade water quality by
diversion or reduction of flows.

Diversion of low flows to the sanitary sewer system as proposed in the Staff Report may
result in the need to construct new wastewater treatment facilities or expansion of

existing facilities, the construction of which could cause significant environmental
effects.

Requirements to treat Urban Runoff to comply with the TMDL may require or result in
the construction of new storm water drainage facilities or expansion of existing
facilities, the construction of which could cause significant environmental effects.

Compliance with the proposed TMDL through the reduction, elimination or diversion of
low flows of Urban Runoff has the potential to degrade the quality of the environment,
substantially reduce the habitat of fish or wildlife species, cause a fish or wildlife
population to drop below self-sustaining levels, threaten to eliminate a plant or animal

community, or reduce the number or restrict the range of a rare or endangered plant or
animal.

Compliance with the proposed TMDL through the reduction, elimination or diversion of
Urban Runoff throughout the 488 square miles of the Middle Santa Ana River
Watershed may result in impacts that are individually limited, but cumulatively
considerable.

Compliance with the proposed TMDL through the reduction, elimination, diversion or
treatment of Urban Runoff may result in environmental effects that may cause
substantial effects on human beings, either directly or indirectly.

Specific Comments

Figure 1 (attached map) shows the area of the Middle Santa Ana River Watershed. The District
sampling locations of the Santa Ana River and each of the major watercourses in the watershed
should be added. In addition, the Riverside/San Bernardino County Line should be added as the
discharges from each MS4 is separately permitted.

Section 2 — Except as a result of significant storm conditions, the runoff in the Middle Santa Ana
River Watershed does not affect coastal beaches. The discussion of the hydrology of the Santa Ana
River should identify the annual average number of days of contiguous flow from Prado Dam to the
Pacific Ocean. In addition, it should be noted that even during these conditions, runoff is detained
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behind Prado Dam for a considerable period prior to discharge. Most flow from Prado Dam is

captured by the Orange County Water District to recharge the Orange County groundwater basin and
this process removes bacteria.

Section 2.4.1 - The title and discussion of Section 2.4.1 are misleading. The water discharged from
the POTWs is not “recycled” as this suggests an intentional reuse. Although treated to meet
discharge requirements, the discharge is effluent and should be described as such in the title and
discussion. In addition, the discussion should note that growth and regrowth of indicator bacteria
may occur downstream of these discharges, and this is currently being investigated.

Section 2.4.3 - As described previously, discharges of Urban Runoff from the Riverside County MS4
during dry weather are almost non-existent and monitoring has shown low levels of indicator
bacteria. Addition of this information to the description of Urban Runoff in Section 2.4.3 is
requested.

Section 2.4 - Produced water from the Arlington Desalter (estimated to be 10 cfs) is a significant
component of the flow in the Santa Ana River. In addition, water deliveries from intra-basin
transfers and imported water, as well as dewatering discharges permitted by the Regional Board also
add to the overall flow. A discussion of these sources and their impact on bacterial indicator levels
should be included in Section 2.4.

Table 14 - Table 14 of the Staff Report proposes a limit of “400 organisms/10 mL for any 30-day
period” in not more than 10% of samples. This appears to be a typographical error. The standard
unit for bacterial density is usually stated in terms of organisms per 100 mL.

Table 14 of the Staff Report and Table 5-9x of the draft Basin Plan Amendment — These tables
propose that 5 samples per 30-day period be collected to monitor fecal bacterial levels in the Middle
Santa Ana River. Simple arithmetic calculates that 1 sample out of 5 is equal to 20%; thus, achieving
10% compliance among 5 samples would be impossible. The District recommends changing the
percentage 10% to 20% in any 30-day 5-sample set. The text should read:

5-sample/30-days Logarithmic Mean less than 200 organisms/100 mL, and not more than
20% of the samples exceed 400 organisms/100 mL for and 30-day period.

Table 5-9y of the Draft Attachment to Resolution No. R8-2005-0001 provides agricultural
dischargers six months to develop and implement a bacterial indicator source evaluation plan, while
urban dischargers are provided only three months to develop their plans. The watershed-wide water
quality monitoring plan also has a three-month compliance date. These dates are msufficient to
organize affected parties, develop and review proposals to select consultants for study development,
and budget funding to implement the studies. The District recommends at least 18 months after

adoption of the basin plan amendment for all stakeholders to allow for coordination, budgeting and
development of the requisite programs.
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Section 11.3, page 90 — Monitoring cost estimates need to include staff time, including possible
overtime, if samples are to be collected outside of normal working hours, equipment such as vehicles,
data quality control and interpretation, and report preparation.

Section 11.3 notes that a Proposition 13 grant was awarded to SAWPA to work with the USGS in
developing the Phase Il TMDL Monitoring and Modeling Program. The Staff Report should identify
how much funding was awarded, and if this grant will address Urban and Agricultural stakeholder
bacterial source assessment tasks specified in the Implementation Plan.

Section 11.4 — This section should include details or references to the comparable Proposition 13
projects referenced. Supporting data should include the location and specific purposes of the grants,
and details such as the size of the watershed analyzed, the type and extent of land uses present, and
the number of monitoring stations used to support the analysis.

Attachment A, Task 3 - The District recommends the Regional Board modify this task consistent
with our comments on Page 3 of this letter. In addition, the minimum specifications for the
monitoring program should be eliminated to allow stakeholders to consider an alternative, and
potentially more effective, Regional Monitoring Plan. This task should only specify the questions
that need to be answered by the monitoring program (see page 3).

Summary

The information in the draft Staff Report is insufficient to support the adoption of a bacterial
indicator TMDL for the Middle Santa Ana River, and it is unlikely that adequate information can be
developed prior to the scheduled TMDL adoption date. Further, realistically feasible treatment
controls on the scale needed to attain the TMDL during wet weather conditions do not exist and
should be so recognized in the Staff Report. Therefore, we request that an interim TMDL limited to
dry weather conditions be developed that focuses on the following:

¢ Amendment of the Basin Plan to implement more appropriate bacterial indicators;

e Development of needed additional information regarding sources and bacterial indicator
transport and regrowth; ’

e Continued implementation of public education, pet waste management programs and other
ongoing programs to control sources of bacteria indicators by the MS4 Permittees,

During the interim period, the Permittees will participate in assisting the Regional Board staff, the
San Bernardino Permittees, agricultural interests, POTW dischargers, state and federal facility
operators, and others in addressing these deficiencies in supporting the efforts of the SWQTF so that
a meaningful TMDL can ultimately be developed. This assistance can include:
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Supporting the Task Force in identification of needed amendments to the Basin Plan;

¢ Additional evaluation of existing bacterial indicator data;

e Continuing to support the UCI study to identify the transport and growth/regrowth of
indicator bacteria;

o Identification and evaluation of bacterial source and treatment controls, including evaluation
of effectiveness and implementation costs and potential environmental impacts;

o Continue working with the Regional Board and the operators of sanitary sewer systems to
develop and promote implementation of sanitary sewer overflow cleanup procedures;

o Continue providing oversight over the design, construction and operation of individual septic
systems; and

¢ Continue to work with operators of the sanitary sewer systems to require restaurants to

implement fat, oil and grease equipment and programs to avoid sanitary sewer blockages
resulting in overflows.

However, the Permittees are emphatic in their concern that the Staff Report not view municipal
budgets as a “deep pocket” source of funding for surface water quality control programs. In
allocating funding responsibilities for TMDL related activities, all potential dischargers, including the
POTW operators and sanitary sewer operators, Los Angeles County MS4 Permittees, Phase II
Permittees, State (Caltrans, Department of Corrections, University of California, State Colleges and
Universities, etc.) and Federal (Department of Defense) agencies must be required to participate to
the proportion of their relative contribution. Similarly, in addition to revision of the Waste Discharge
Requirements (WDRs) for San Bernardino and Riverside County MS4s and the CAFO facilities, the
WDRs for the Los Angeles County MS4 Permittees, Caltrans, all Phase 11 Permittees in the Middle
Santa Ana River Watershed, sanitary sewer system operators and others should be revised to address
compliance with the proposed TMDL.

Bacteria associated with soil and wildlife contribute to the exceedance of bacterial indicator
objectives in the Santa Ana River. There is anecdotal evidence of transient encampments along the
Santa Ana River (not an element of the Permittee’s MS4) that may contribute to exceedances of
bacterial indicator objectives in the Santa Ana River. These sources are not specific to the MS4
Permittees or other local dischargers. Therefore, the associated monitoring and treatment and source
control costs should be allocated to the State and identified in the Regional Board’s annual budget
requests.

The District is committed to cooperating with the Regional Board and other stakeholders in
developing and implementing programs to manage Urban Runoff. The District also has a duty to the
citizens of Riverside County to practice responsible government and utilize taxpayer monies on
projects and programs that guarantee benefits commensurate with their costs.
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The District appreciates the opportunity to comment and work proactively with Board staff in the

development of this TMDL. If you have any questions, please contact Jason Uhley of our Regulatory
Division at 951.955.1273.

Very truly yours,

&

ief of Regulatory Division

Attachments

¢: Co-Permittees
San Bernardino County Flood Control
Attn: Matt Yeager
Los Angeles County
City of Pomona
City of Claremont

TMR:ABC:cw
PC/92705



Field Investigation
of the
Riverside County Flood Control & Water Conservation District
Storm Drain Outlets into the Santa Ana River

May 28, 2002
Prepared By:

Steven Clark and Tom Clem



The Hydrological Data Collection Section of the Riverside County
Flood Control District performed a field investigation on 12 RCFC
storm drain outlets into the Santa Ana River and Prado Basin from the
San Bemnardino County Line to the Orange County line. The field
investigation was conducted on May 24 and 28, 2002. The purpose of
this investigation was to determine the contribution of urban runoff to
the Santa Ana River during non-storm conditions. Following are the
findings of this investigation.

1-  Highgrove Channel:

The Highgrove Channel discharges to the Santa Ana River on the
southeast bank and follows several abraided channels prior to the
confluence with the main stem of the Santa Ana River. As shown
below, the Highgrove Channel is dry under non-storm flow
conditions and has no impact on the flow of the Santa Ana River.

i

High Grove Channel outlet structure to Santa Ana River.
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Agua Mansa Storm Drain:

The Agua Mansa Storm Drain outlets on the northwest bank of the
Santa Ana River across from the Highgrove Channel. The typical
non-storm flows from the Agua Mansa Storm Drain are less than
0.01 CFS and the flows in the Santa Ana River main stem are more
than 500 feet away from the outlet. The flow in the Santa Ana
River main stem at this location is approximately 10 cfs.
Therefore, the Agua Mansa Storm Drain has negligible impact on
the Santa Ana main stem flows.

o

Agua Mansa Storm Drain outlet.
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Agua Mansa Storm Drain Outlet inside of energy dissipater.



3-  Box Springs Channel:

The non-storm flow in the Box Springs Channel is typically 0.20
CFS or less. The photos below shows temporary agricultural
irrigation water discharges into the Box Springs Channel. The low
flows must traverse 5500 ft of vegetated water course to get to the
Santa Ana River. The estimated non-storm flow in the Santa Ana
River at this location is 50 — 100 CFS. Therefore, the non-storm
flows Box Springs Channel have a negligible impact on the flow in
the Santa Ana River.

Box kSpris Channel upstrea of outlet
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Box Springs Junction to Santa Ana River bottoms 1 mile down stream of
outlet.



Magnolia Center Storm Drain:

The flow in the Magnolia Center Storm Drain is typically about
0.25 CFS during non-storm conditions. The low flows were traced
out into the Santa Ana River about 350 ft. The flows spread out in
the heavily vegetated river bottom and are either taken up by the
plants or infiltrated and do not reach the Santa Ana River main
stem flows. At this location the non-storm flow in the Santa Ana
River is approximately 100-150 CFS.  Therefore, the non-storm
flows from the Magnolia Center Storm Drain have no impact on
the flows in the Santa Ana River main stem.
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Phoenix Avenue Storm Drain:

The non-storm discharge from the Phoenix Avenue Storm Drain is
less than 0.02 CFS. As evidenced in the photo below, the non-
storm flows will not reach the Santa Ana River main stem. At this
location the flow in the Santa Ana River main stem 1is
approximately 200 CFS. Therefore, the Phoenix Avenue Storm

Drain will have no impact on the Santa Ana River main stem
flows.
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Phoenix Avenue Storm Drain Outlet pipe into energy dissipater.
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Sunnyslope Channel:

The Sunny Slope Channel non-storm flows consist primarily
of rising ground water with an average flow rate of 3.1 CFS
at the end of the concrete channel. These flows continue
through a meandering stream 1000+/- ft to the Santa Ana
River main stem flows. At this location, the non-storm flow
in the Santa Ana River main stem is approximately 200 CFS.
As shown in the following photos, the 3.1 CFS of flow from
the Sunnyslope Channel contributes less than 2% of the flow
in the Santa Ana River main stem.

In the reach of the Santa Ana River main stem between the
Mission Boulevard bridge and the Sunnyslope Channel
outfall, there is a significant increase in non-storm flows.
Flood Control Maintenance personnel have observed a
significant contribution from rising ground water to the Santa
Ana River main stem flows in this area. There are no side
channel or POTW flows in this reach.

15
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Anza and Monroe Channels:

Anza and Monroe Channels flow through Hole Lake and then
through several thousand feet of natural stream beds before it
confluences with the POTW flows from the Riverside Treatment
Plant upstream of the Santa Ana River main stem. The flow from
the Anza and Monroe Channels is about 1.5 CFS and the POTW
flows are greater than 50 CFS. These commingled flows then
flow through heavily vegetated river bottoms.to the Santa Ana
main stem flows. At this location the flow in the Santa Ana River
main stem 1s approximately 100 — 150 CFS. The Anza and
Monroe Channels contribute approximately 1% of the flow in the
Santa Ana River main stem.

30
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San Sevaine Channel:

San Sevaine Channel enters on the north side of the Santa
Ana River and carries flows from a large tributary area in San
Bernardino and Riverside County. As shown in the following
photo, the San Sevaine Channel seldom if ever carries any
non-storm flows to the Santa Ana River main stem.

2

San Sevaine Channel near Limonite.

19



8- Day Creek Channel:

Day Creek Channel drains a large tributary area that contains
many mixed land uses. The non-storm flows average about
0.2 CFS and infiltrate soon after leaving the concrete section
and before reaching the Santa Ana River main stem. Non-
storm flows from Day Creek do not influence flows in the
Santa Ana River main stem.
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North Norco Channel:

North Norco Channel flows into Prado Basin. At the end ot
the concrete channel the trickle flows (0.01 CFS) infiltrate
before emptying into the Prado Basin. The influence of
North Norco Channel on the Santa Ana River main stem
flows is therefore negligible.

-

North Norco Cﬁénel downstream of River Road
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9-  Temescal Channel at Lincoln:

Temescal Channel drains a very large area of Riverside and
Corona. The flow rate in Temescal Channel on the 28 May 2002
was 11.3 CFS and consists primarily of rising groundwater. This
flow is typical of the non-storm flows observed in Temescal
Channel. When the flows leave Temescal Channel at Lincoln
Street they must flow through 3600 feet of riparian habitat before
entering the Prado Basin. The flow of the Santa Ana River main
stem to the Prado Basin is approximately 200 CFS. Additional
flows from Chino Creek, Cucamonga Creek and other tributaries
also discharge to the Prado Basin. Therefore, the effect of 11.3
CFS from Temescal Channel on the total non-storm inflow to
Prado is very small.

Temecsal Channel just upstream of the Lincoln Bridge
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Temescal Channel dothfream of Lincoln Avenue Bridge
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South Norco Channel:

The South Norco Channel flows into Prado Basin. The non-
storm flows in the South Norco Channel are less than 0.02
CFS and infiltrate into the natural channel soon after leaving
the concrete and before reaching the Prado Basin.
Therefore, the non-storm flows from the South Norco
Channle have no effect on the Prado Basin.

South Norco Chanel oékmg dnream of Rir Rod

Conclusions:

Nine of the twelve RCFC outfalls to the Santa Ana River investigated
had insignificant non-storm flows and significant down stream
infiltration zones before their confluence with the Santa Ana River main
stem. Three of the twelve outfalls did have non-storm flows to the Santa
Ana River main stem flows, but their contributions are not significant (1
to 2 % of total flow).

24
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March 17, 2005

Gerard J. Thibeault

California Regional Water Quality Control Board, Santa Ana Region
3737 Main Street, Suite 500

Riverside, CA 92501-3339

File#10(NPD)-5.02

Subject: Comments on the Staff Report on the Bacterial Indicator Total Maximum

Daily Loads in the Middle Santa Ana River Watershed

Dear Mr. Thibeault:

We have recently reviewed the Staff Report on the Bacterial Indicator Total Maximum Daily
Loads in the Middle Santa Ana River Watershed (Staff Report) that was presented at the
Regional Board Public Workshop on February 3, 2005. The implementation of this Total
Maximum Daily Load (TMDL) has substantial implications for the Permittees under the San
Bernardino Municipal Stormwater Permit. The San Bemnardino County Flood Control
District (District), as the Principal Permittee, wishes to provide the following comments on
the Staff Report.

We recognize that the development of this TMDL is a difficult and complex task, and
appreciate the efforts of Regional Board staff. Nevertheless, we contend that the Staff Report
does not adequately consider the uncertainties in the current understanding of the sources. '
transport, fate, and control measures for pathogen indicators. In addition, we suggest that
Concentrated Animal Feeding Operations (CAFOs)—dairies in particular—are not fully
compliant with their existing NPDES Permit, and are very likely a significant source of
pathogen indicators. Other agricultural operations have not been adequately characterized
and have not been included in the stakeholder process. We also believe that the efforts of the
Storm Water Quality Standards Task Force (SWQSTF) are parallel to the needs of the
TMDL. and should be recognized as a necessary early phase of the implementation plan.

The SWQSTF is evaluating the appropriateness of existing recreational beneficial use
designations in the Basin Plan, including existing uses and watershed conditions, to support
the triennial review process. The SWQSTF includes Orange, Riverside, and San Bernardino
Counties, the Regional Board, the U.S. Environmental Protection Agency, and other
stakeholders. In addition to various minor issues and edits, the Staff Report also needs to
include a more comprehensive and realistic economic analysis, and implementation of the
TMDL may require a CEQA analysis. These comments are more thoroughly described

below.

Recycted Paper
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Technical/Scientific Issues

The overall environmental system, including the sources, transport, and transformations of bacterial
indicators in the Santa Ana River (SAR) watershed, is not fully understood. Several research efforts
in the southern California region, and elsewhere, are working to more accurately identify sources
(including source typing to determine the relativecontribution of pathogen indicators from different
mammalian species and birds), to determine the relationship of pathogen indicators to sediment (how
and when do colonies establish in the environment and contribute to the measured concentratlons)
and to understand the overall behavior of these indicators in watersheds under various conditions'.
The results of these and other studies should be considered in the development of compliance
standards and the implementation plan for this TMDL.

It is understood that there are limitations to the data available for evaluation for the TMDL.
Although the Staff Report describes sampling locations and laboratory results, it does not provide
any information about the assumptions (implicit or explicit) underlying data collection, site
selection, data evaluation or conclusions. The Staff Report should list all of the assumptions
involved, and evaluate how they impact the inferences or conclusions presented. Similarly, there are
uncertainties in the data and evaluations that are not adequately described. One mechanism for
describing assumptions and uncertainties would be to provide a much more complete description of
sampling methodologies and site selection criteria, e.g., were all of the data from grab samples?
This is not clearly described.

The Staff Report does not adequately address fecal contamination from agriculture and from dairies,
in particular. The Staff Report states, “dairy operations in compliance with this requirement would
not be a source of bacterial indicators...” (Section 5.2.3). Although the “dairy permit” (Regional
Board Order No. 99-11; NPDES No. CAG018001) prohibits discharges from dairies unless
generated from rainfall in excess of the 25-year, 24-hour storm, the District and other Permittees
have documented repeated unauthorized discharges from dairies in the watershed for over ten vears”.
During the most recent rain events, numerous polluted discharges were observed, even though the
25-year storm threshold was not exceeded. These discharges were not sampled; but, as the Staff
Report states (Section 3.1), certainly contain high levels of bacterial indicators and other pollutants.
Although the dairy permit has been in place for over five years, we have documented that numerous
dairies have been repeatedly out of compliance. The District and other Permittees have reported
these discharges to the Regional Board. but it appears that little has changed in the way these

| .
See the following:
. Abstracts in the attachment “National Beached Conference Abstracts”;

. Griffith et al.; Harwood et al., Myoda et al.: Field et al; Nobel et al.; Ritter et al.; and Stewart et al. 2003. Journal of
Water and Health, 01 .4, p. 141-231;

. http://www.ocwatersheds.com/watersheds/Aliso_reports_studies.asp for reports on the Aliso Creek Watershed;

. Reeves, R. L., Grant, S. B., Morse, R. D., Copil Oancea, C. M., Sanders, B. F., and A. B. Boehm, 2004. Scaling
and management of fecal indicator bacteria in runoff from a coastal urban watershed in southern California.
Environmental Science and Technology, 38: 2637-2648;

e Hyer and Moyer, 2004. Enhancing fecal coliform total maximum daily load models through bacterial source
tracking. Journal of the American Water Resources Association 40(6): 1511-1526.

* Documentation available from the District on request.
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facilities operate. Therefore, we contend that the dairy permit has not been effective, and that the
first priority for this TMDL should be to bring these facilities into compliance, and then reassess the
level of impairment in the affected reaches. Until these illegal discharges are controlled, areas

downstream from these facilities will have continuing impairments, regardless of other pathogen
control practices.

We understand that Publicly Owned Water and Wastewater Treatment Works (POTWSs) are required
to monitor their effluent, and that, most of the time, their monitored effluent meets permit
requirements. However, we disagree with conclusion 4 in Section 5.5. As stated in the text and
Table 13 (Section 5.2.4), POTWs do have exceedences of their limits and, therefore. are a source of
pathogen indicators. Additional monitoring and evaluation are warranted to more accurately
characterize the magnitude and impact of these exceedences.

Several recent and ongoing studies have provided strong evidence that bacterial indicators survive
and reproduce in the environment (see reference in footnote 1 on Page 2; there are many more
published studies not listed here). The Staff Report states in Section 5.3 that there are “some
indications” that environmental regrowth can occur and that more research is needed; however, the
reports cited are several years old and were not conducted in California (one in Florida and one in
Australia). This indicates that the background research for the TMDL is inadequate and, therefore,
should be updated with all relevant study results, especially those from the southern California
region, and from the SAR watershed, in particular (e.g., ongoing work by Dr. Stanley Grant and
colleagues from the University of California at Irvine). We believe that the current scientific
consensus is that regrowth in the environment definitely occurs, and should be accounted for in the
TMDL allocations. Further, bacterial behavior, including various sources and regrowth in the
environment, must be understood if the TMDL is to succeed.

Pathogens from natural sources are not adequately characterized in the Staff Report. While most
data from open space show demonstrably lower levels of pathogen indicators, natural samples
occasionally produce surprisingly high indicator densities (Santa Ana River above Seven Oaks Dam:
median of 2,540 MPN/100 mL for 2003/04 wet season). Urban Stormwater Management programs
should not be required to control these sources. A question to be asked is, if these natural sources
are regrowing in the environment, how will the TMDL account for this?

Dry and wet weather conditions should be evaluated separately with regard to data collection, the
appropriateness of the Water Quality Objectives (WQOs), and the economic evaluation. The cost of
Best Management Practices (BMPs) necessary to treat storm runoff were not included in the cost
evaluation, even though the Staff Report states that the TMDL applies to both storm and non-storm
flows.

Process

The Staff Report should more explicitly anticipate the expected revisions to the WQOs and bacterial
indicators that are likely to be adopted in the near future (E. Coli and/or enterococci) based on
recommendations from the U.S. Environmental Protection Agency. These revisions are mentioned
(Section 2.5 and 2.6) and the need to revise the TMDL is acknowledged; however, the Staff Report
should state a clear intent to reopen the TMDL to incorporate these new indicators, and provide a
discussion of how the implementation plan would be impacted. It might even be appropriate to
consider the present Basin Plan WQO for fecal coliform to be an interim WQO, pending
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consideration of the USEPA recommendations. The objective here is to minimize duplication of
effort.

Additional sources of pathogens may exist at facilities under the General Industrial Stormwater
Permit—especially food processing or waste and green waste operations. These facilities should be
required to test their discharges for the appropriate bacterial indicators, and implement pathogen
indicator-specific BMPs, if needed, under their State NPDES General Stormwater Permit. We
recommend that this be added as an action item under Task 1.

Task 2 requires the Regional Board to develop a list of all involved agricultural operators that will
need to implement TMDL requirements. We agree that these stakeholders should be involved, but
suggest that they should have already been identified and should have been brought into the work

group early on. Had this been accomplished, there might have been better characterization of their

relative contribution as a source. We urge the Regional Board to undertake Task 2 immediately,
rather than wait for TMDL adoption.

The Staff Report briefly describes the “Chino Basin Pathogen TMDL Phase II Monitoring and
Modeling Program.” This program should be much more thoroughly explained. How will the
results of this modeling be used in the implementation plan? Will compliance be assessed with the
model? We request that the Staff Report be revised to include a thorough description of the Phase 11
Program and how it will be used, including any anticipated costs for the dischargers, or implications
for the monitoring program. Is the Phase [ Program a separate source evaluation program?

Implementation of the TMDL will require extensive implementation of BMPs and changes to project
features throughout the watershed. The Staff Report does not evaluate the potential environmental
impacts of actions that will be triggered by the TMDL. Therefore, the CEQA checklist should be
revised to include these potential impacts. For example, we suggest that a more accurate response
for Question XVILb would be “potentially significant impact.” An evaluation should be made to
determine whether the actions necessary to meet the relevant WQOs would cause more
environmental harm than would be justified by the attainment of WQOs.

Economics

Generally, the cost evaluation is not specific enough to allow a realistic estimated cost of
implementation. There are also assumptions in the cost estimates, including the implicit assumption
that the BMPs can or will be effective, an assumption that has not yet been demonstrated in any
watershed with pathogen impairments.

The economic estimate fails to consider whether BMPs will be effective, does not name specific
BMPs that have been proven effective for pathogen indicators, and does not estimate cost on a
watershed-wide basis. For example, the cost of street sweeping is given, but we are not aware that
street sweeping is an effective BMP for pathogens. Similarly, for public education, we are not aware
of any clear demonstrations that water quality has improved as a result of education in municipal
stormwater. In fact, the recent study of the Aliso Creek watershed demonstrates that water quality
did not improve following focused outreach. Further, it is misleading to include cost estimates for
BMPs that are not effective, or to include cost estimates without any discussion of how much of the
watershed the BMP will cover. As an example, the first paragraph under Section 11.2 estimates
costs for “similar control measures proposed for areas within the Region” that “would reduce
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discharge of pathogens...” The Staff Report then provides a cost ranging from $200,000 to
$600,000, but does not state whether this cost is for BMP implementation on a watershed-wide scale,
in a small catchment area, or for a single project site. Without an estimate of the area of BMP
implementation, the cost estimates are, at best, not very helpful, or worse, misleading. These flaws
apply to the estimates for all BMP categories listed in Section 11.2.

Overall, the cost estimates, as presented, greatly underestimate the cost of TMDL compliance. In
addition, several cost areas are not addressed: the increased cost for compliance with requirements
of the Water Quality Management Plans under the TMDL is not considered, nor is the cost for
complying with the permitting and mitigation cost when the US Army Corps of Engineers Section
404 permits and associated Regional Board 401 Water Quality Certifications are required (as would
be triggered by many wetland and diversion projects).

In Section 11.1, the statement is made: “Agricultural BMPs implemented could be the same as those
implemented to address urban runoff.” However, the specificity of the agricultural BMPs and their
cost estimates have not been presented and are likely to differ from urban BMPs. We request that
the Staff Report provide more specificity for these BMPs.

Finally, the economic analysis cannot be reasonably conducted without understanding what BMPs
will ultimately be effective enough to meet WQOs. Identifying the appropriate BMPs will be

problematic, if not impossible, until the sources, transport and fate of pathogen indicators are fully
understood.

Monitoring

For San Bernardino and Riverside Counties, participation in the SWQSTF should be recognized as
the first phase of the monitoring program. This effort is already underway and addresses the source
and impairment issues. This effort will facilitate the implementation of the TMDL in various ways,
including providing a coordinated committee to develop and evaluate monitoring plans and data,
promoting watershed-wide stakeholder cooperation, and evaluating other implications of the TMDL,
such as BMPs and economics. The San Bernardino County Stormwater Program has committed
$400,000 to the SWQSTF effort from 2004-2006. This effort has already produced a set of technical
memoranda and a consensus document from its first phase (see website:
http://www.sawpa.org/projects/planning/stormwater.htm).

A sampling plan can be developed as well; however, the plan should be based on clear objectives.
We request that the Staff Report include the objectives of the monitoring plan, and that monitoring
stations and frequency follow from the objectives. For example, if the objective is to continue to
populate the Phase II model (as described in Section 11.3), this should be stated. We also suggest
that the requirement for a group monitoring plan involving all the agencies listed in Task 3 be
deleted. We would prefer that monitoring be done (at least initially) under existing programs, such
as the Stormwater programs. It is ttme-consuming to develop new workgroups and would add an
unnecessary burden at the outset without improving the monitoring. As the monitoring plan is
mmplemented over the first few years, a more comprehensive monitoring workgroup might develop.
Finally, there is no basis for the need for quarterly reports from the monitoring program. We request
that this requirement be amended to require reporting on an annual basis.
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The implementation plan for the TMDL should have provisions for reopening outside the triennial
review timeframe, if appropriate.

The Basin Plan Amendment (BPA) includes several deadlines for submittal of documents to the

Regional Board. We request that the BPA also include timelines for response and/or approval of
these documents by the Regional Board.

Additional Specific Comments

e  Water transfers are shown on some of the hydrographs (e.g., Figure 8), yet are not discussed in
the text. How do these discharges impact the indicators? Does this implicate the water purveyor
as a source under the TMDL? If there is contaminated sediment—will it then be transported?
Or could water transfers be used as a BMP? Unless these water transfers are to cease, we
suggest that these concerns must be addressed by the Staff Report.

e  On Figure 2, the map text and relevant features are too small and difficult to read.

e In Section 2.4.3, there is no evidence to substantiate the statement that is made in the last
sentence in the paragraph on page 28. This sentence appears to state that little stormwater

runoff from natural areas gets bevond the recharge areas. Please provide more evidence for this
assertion.

e Figure 21 appears to be labeled incorrectly. Hydrograph data elsewhere in the report suggest
that samples taken on 10/25/96, 10/30/96 and 11/21/96 were low flow samples.

e In Section 5.2.3, it is not explained why agricultural samples were not collected (see Table 12).
Please provide an explanation.

e Reference 9 on page 94 has incorrectly listed Volume 65 for the article by Davies et al. 1995;
the correct reference is Volume 61.

Again, we appreciate the efforts of Regional Board staff in developing this TMDL. Thank you for
considering our comments. ‘

If you have questions regarding our comments. please contact Matt Yeager or Naresh Varma at
(909) 387-8109.

Sincerely,

PATRICK J. MEAD, P.E.
Flood Control Engineer

PIM:NPV:-MY nhvMiddleSARTMDL Letter 031505

Attachment
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cc: Hope Smythe, CRWQCB-SAR
Jason Uhley, Riverside County Flood Control and Water Conservation District
NPDES Coordinators
Matt Yeager
MK/VRO Reading File
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Sediments as a Reservoir of Indicator Bacteria in a Coastal Embayment - Mission
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Steve Gruber

MEC-Weston Sclutions, Inc.

2433 Impala Drive

Carisbad, CA 92008

Phone: 760-931-8081; e-mail: steve.gruber@westonsolutions.com
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Steve Gruber received his B.S. in Aquatic Biology from the College of Charleston, South
Carolina and his M.S. in Biology from California State University, Fullerton. After graduate
school, he worked for the U.S. Geological Survey National Water Quality Assessment Program
as a research biologist assessing contaminant impacts on agricultural watersheds in eastern
Washington State. He then worked as a research biologist for the Colorado Department of
Public Health and Environment establishing state water quality criteria for biota and nutrients
in lotic environments and writing TMDLs. For the past two years, Mr. Gruber has been a Senior
Scientist with MEC-Weston Solutions, Inc. in Carlsbad, CA, working on watershed research
projects such as source investigations, assessments of coastal embayments, and TMDL issues.

ABSTRACT

Mission Bay is a large, heavily used coastal embayment within the City of San Diego that
includes over 27 miles of recreational shoreline. Historically, exceedences of state water
quality standards for indicator bacteria (total coliform, fecal coliform, and enterococcus) have
been a persistent problem at some beaches in Mission Bay. A two-year, comprehensive study
was conducted to investigate and identify the numerous potential sources of bacterial
contamination in the Bay receiving waters and surrounding watershed. As part of the
investigation, intertidal sediments were assessed at some sites to determine the extent to
which the beach sands act as a reservoir for indicator bacteria. The results suggested that
bacterial densities in upper intertidal beach sands were significantly greater than those in
lower intertidal beach sands. In addition, when the sediments in the upper intertidal zone were
resuspended during simulated swimming activity, bacterial densities in the water column were
an order of magnitude greater than those in samples collected when sediments were not
disturbed. This pattern was not observed when the experiment was conducted in the lower
intertidal zone. This phenomenon suggests that swimming activity may lead to greater
bacterial densities in the water column and helps expiain the pattern of bacterial
contamination observed at some sites in Mission Bay. The study also has potentially important
implications for other recreational beaches in southern California.



Enumeration and Characterization of Enterococci Found in Marine and Intertidal
Sediments and Coastal Water in Southern California

Donna Ferguson

Orange County Public Health Laboratory
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Donna Ferguson is a Supervising Microbiologist for the Water Quality Department of the
Orange County Public Health Laboratory. Ms. Ferguson received her B. S. in microbiology from
California State University Long Beach and M.S. in Epidemiology from the UCLA School of
Public Health. She has worked as a public health microbiologist for 10 years, specializing in
parasitology. She also worked as research microbiologist for Metropolitan Water District of
Southern California’s water quality laboratory for 7 years working on Cryptosporidium, Giardia
and Microsporidium detection and culture methods and watershed investigation studies. She is
currently involved with fecal indicator source tracking studies.

ABSTRACT

Storm drains, rivers and estuaries are major sources of bacterial and nutrient pollutants to
beaches located near these coastal outlet areas. Regulatory failures due to high levels of
enterococci have been a common occurrence during summer dry weather periods at two
beaches that differ in beach morphology and types of coastal outlets. Baby Beach, in Dana
Point Harbor, is a small, enclosed beach with limited circulation. In contrast, Huntington Beach
is a large, open beach bordering a marsh and river. High levels of enterococci were found in
intertidal sediments adjacent to storm drains at Baby Beach. At Huntington Beach, the highest
levels of enterococci were found in intertidal sediments from the river as compared to the
surfzone sand and marine sediments at 10 m depths off shore near a sewage outfall and

power plant. High levels of enterococci in sediment (1,000 -~ 10,000 CFU/10g) suggest the
occurrence of bacterial regrowth.

To better understand the ecology of enterococci in the environment, isolates were
characterized to species and strain level, E. faecalis, E. faecium and Streptococcus bovis were
the predominant species isolated from water and sediments using mEI media (EPA Method
1600). E. faecalis isolates were subjected to pulsed-field gel electrophoresis (PFGE) molecular
typing. Clonal populations were found in water, sediments and guli stools. We hypothesize
that coastal outlets discharge enterococci and nutrients that are associated with sediments.
Nutrients allow persistence and regrowth of bacteria in sediments. Thus, sediments may be an

important source of these organisms to overlying water when resuspended or transported by
tidal currents.
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Mr. Andrew Martin is a Senior Scientist with MEC Analytical Systems - Weston Solutions (MEC-
Weston) in Carisbad, California. He received his B.S. in Geological Oceanography from the
University of Washington. Mr. Martin's 9 years of experience as an environmental consultant
spans a range of disciplines, providing expertise for emergency response to ecological
incidents (oil spills, chemical spills and ship groundings), coastal oceanographic surveys,
geophysical surveys, scientific dive surveys, storm water sampling, bacterial source
identification studies and watershed management plans. He is skilled in designing and
conducting sampling and analysis programs, modeling for NPDES permits requirements,
performing Natural Resource Damage Assessments (NRDA) and using CAD/GIS.

ABSTRACT .

Certain recreational beaches in southern California frequently exceed state water quality
standards for indicator bacteria (total coliform, fecal coliform, and enterococcus). In San Diego
County, two sites have been particularly problematic: Mission Bay, a large coastal
embayment; and Dog Beach at the mouth of the San Diego River. Recent studies designed to
investigate sources of indicator bacteria at these sites suggested that densities of indicator
bacteria can be amplified through extended survival and reproduction in organic debris
deposited on area beaches. This process was most prevalent in two common features of
recreational beaches: organic debris deposited on the beach in the form of a wrack line and
tidally influenced storm drains where organic debris frequently accumulates. Field
investigations showed that the wrack line acts as a bacterial reservoir that can impact
receiving waters. Indicator bacteria were concentrated in the organic debris deposited on the
beach during spring tides, maintained in the wrack above the water line during neap tides, and
then released back to the receiving waters during subsequent spring tides. At some locations,
this process was considered to be a significant cause of bacterial water quality standard
exceedances. In laboratory experiments that simulated tidally influenced storm drains,
bacterial amplification was even more dramatic. Fecal coliform and enterococcus bacteria were
shown to reproduce rapidly under conditions typical of coastal storm drains, with densities
increasing three to four logs in 48 hours. The results have potential implications for managing
recreational beach water quality in southern California.
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University of Georgia
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Ms. Karen Rodgers holds a B.A. in communications (1991) from the State University of New
York in Cortiand and a Master's degree in communications (1994) from the University of
Georgia. She received her B.S. in environmental health science (2003) from the University of
Georgia. Currently, she is Research Coordinator II in the Soil Microbiology Laboratory in the
Department of Crop & Soil Sciences at the University of Georgia, where she has been
conducting bacterial source tracking research with Dr. Peter Hartel.

ABSTRACT

Moist and desiccated beach sediments may serve as reservoirs of fecal indicator bacteria.
Desiccated saltwater beach sediments occur after extreme high tides; desiccated freshwater
beach sediments occur when water levels drop. Bacterial regrowth may occur when sediments
are rewetted and survivors dine on the deceased. We determined the ability of fecal
enterococci to survive and regrow in moist and desiccated sediments. Fecal enterococci were
enumerated in nonsterile sediments from Alabama, Georgia, New Hampshire, and Puerto Rico
with the IDEXX Enterolert system. Counts were corrected because the sediments falsely
inflated them. Numbers of fecal enterococci in the sediment were variable (0.95 to 4.78 log10
colony-forming units g-1 dry weight). Survival in moist sediment was determined with sentinel
chambers containing known Enterococcus species. None of the three Enterococcus species,
Ent. faecalis, Ent. faecium, and Ent. gallinarum, or seven Ent. faecalis subspecies survived
>14 days in moist sediment. Some sediments were air-dried at room temperature and
rewetted after 2, 30, and 60 days, then sampled immediately (survival) and after one day
(regrowth). Fecal enterococci survived 2, 30, and 60 days of desiccation in all sediments and
regrew in most. Survival ranged from 16 to >100%; regrowth ranged from 0 to >3000%.
Because sediments are reservaoirs of fecal enterococci, beach monitoring needs to include
sediment sampling. Also, regulators need to reconsider the rule that assumes fecal indicator
bacteria do not survive and regrow in the environment. Finally, these results affect bacterial
source tracking because desiccated bacteria may represent a source of past fecal
contamination.
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Ms. Angela Rosenblatt has been working in the field of water quality for over ten years. She is
currently employed as a Chemist for the City of Henderson. She is completing her Master's
Degree in Environmental Microbiclogy and is presenting research from her thesis project. She
is a member of several professional organizations including American Society for Microbiology,
Water Environment Federation and American Water Works Association and has made many

presentations including those for the ASM, Nevada Water Environment Association and the
WateReuse Association.

ABSTRACT

The Las Vegas Wash (LVW), a tributary to Lake Mead, is the only drainage point for the entire
hydrographic basin. Contributing sources include groundwater, stormwater, urban runoff and
160 million gallons per day of tertiary-treated wastewater. High levels of fecal contamination
are observed in the LVW. This is of concern as Lake Mead is the major source of drinking

water for Las Vegas. We have conducted several studies to determine the sources of this
microbial signal.

Comprehensive phenotypic speciation (500 isolates) of enterococcal populations from three
LVW associated matrices was conducted at two time points. API strips were used to determine
that human signals (Enterococcus faecium and Enterococcus faecalis) accounted for 18% of
the isolates, while the environmental signal (Enterococcus avium and Enterococcus
gallinarum) was 81%.

These results correlate with studies on growth and survivability of enterococcal and
streptococcal species in natural LVW water, which were estimated by inoculating sterile LVW
water with ATCC enterococcal and streptococcal species and conducting heterotrophic plate

counts at specified intervals. The species most commonly found in the LVW survived for > 63
days.

Studies sought to determine if significant levels of indicator bacteria isolated from tertiary-
treated wastewater were able to regrow or resuscitate in the LVW. Wastewater disinfected by
chiorination, chloramination and UV was assessed. No significant fecal coliform recovery from
the chlorinated or chlioraminated effluent was observed, however the UV treated effluent
demonstrated a 10-20 fold increase. These studies provide important information for
wastewater treatment and for proper watershed management.
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April 22. 2003

Hope Smythe. Chief

Inland Waters Planning Section

Santa Ana Regional Water Quality Control Board
3737 Main Street. Suite 500

Riverside. CA 923501-3348

Re: Review of Draft TMDL for Bacterial Indicators in Middle Santa Ana River Watershed
Waterbodies

Dear Ms. Smythe.

Attached please find a review of the above-named document. If you have anyv questions
regarding the review. please feel free to contact me at 951-827-2358.

Sincerely.

—

Marvlynn V. Yates
Professor of Environmental Microbiology



“Draft TMDL for Bacterial Indicators in Middle Santa Ana River Watershed Waterbodies™
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Department of Environmental Sciences
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Responses to specific Scientific Issues requested. ( T
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1. The nature of the water quality problem

In general, the report does a very good job of explaining the rationale for choosing the
sampling locations. the sampling programs conducted. and the results obtained. However.
several references were made to fact that the results at a certain site exceeded “the minimum
number of exceedances for listing a waterbody on the 303(d) list”. What 1s that minimum?

Isitone? Isita percentage of the total number of samples? This should be explained in the
document {1t may be there. but I was not able to find 1t easily).

/
In Table 7. it would be helpful if the reason for sampling at a given site contained more j
information than “"impairment status’.

Interpretation of the sampling results in Table 10 and 11 would be facilitated by indicating to
which waterbodies each of the samples corresponds. For example. which samples

correspond to Chino Creek, Reach 17 It is stated earlier in the document. but it would be
helpful to place that information in the table, so that it is clear that there was an exceedance
of the 303(d) criteria for either the log mean or individual sample for each of the waterbodies.

Figures 23-27 are redundant with information in Table 10. l

2. Numeric target derivation

As the fecal coliform water quality objective for REC1 waterbodies 1s the most restrictive it
is prudent to choose that as the numerical target for the TMDL.

=

3. Identification of fecal coliform source categories

Based on the monitoring programs conducted it is clear that agriculture and urban runoff are
sources of fecal coliform bacteria to the watershed during both dry and rainy seasons.

However, the basis for statement that, “Open space and wilderness areas are not significant
sources of fecal coliform under the dry weather conditions investigated.” is not clear. Was a
statistical analysis performed to enable this determination?

e

The statement that “POTW discharges to the Santa Ana River and tributaries are not sources
of fecal coliform” is not correct. As shown in Table 13, there were total coliform bacteria

.
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present in concentrations higher than permitted in discharges from POTWs. It 1s likely thaJ
some of these were fecal coliform bacteria.

In addition to doing studies on the potential for survival and regrowth of fecal coliform
bacteria. it 1s essential to perform studies of that tyvpe using the indicators (e.g.. £ coli and
enterococci) that are currently under consideration for use by DHS. This will be useful in /&
amending the TMDL when the new indicator criteria are established.

4. Linkage analysis

J

The assumption that fecal coliform concentrations at or below the existing Basin Plan fecal
coliform water quality objectives will ensure that the numerical target is met seems
reasonable. If. however. significant regrowth is occurring. and/or the organisms are
surviving for extended periods of time. this assumption may not be correct. —

| SIS

5. TMDL/Wasteload Allocations (WLAs)/Load Allocations (LAs)

[t 1s assumed that there is an error in Table 14. and the entries in all columns should read. 5
"...and not more than 10% of the samples exceed 400 organisms/100 m! for any 30-day
period.” Given that assumption, then the proposed TMDL/WLASs/LAs seem appropriate. 1f.
however. significant regrowth is occurring, and/or the organisms are surviving for extended
periods of time, then the Basin Plan fecal coliform water quality objective for REC1
waterbodies may not be able to be met.

6. Margin of Safety/Critical Conditions

One of the bases for the statement that a “substantial and adequate™ margin of safety is
implicitly incorporated is that the TMDL and load allocations do not account for dilution and
die-off. If, however, significant regrowth is occurring, and/or the organisms are surviving for
extended periods of time, they could overcome the effects of die-off and lack of dilution. It
would seem 1mperative to conduct survival and regrowth studies to determine the magnitude
of these effects on the ability to achieve the numerical targets. —

The requirement that there be compliance with the WLAs and LAs on a year-round basis are

appropriate. However, based on the monitoring results during storm events. there need to be
provisions for the WLAs and LAs during storm events.

7. Implementation/Monitoring

In general, the implementation plan proposed in the document seems to be appropriate. ]

The monitoring proposed in the Basin Plan Amendment (Attachment A) only requires
monitoring to determine whether the actions and programs implemented pursuant to the
TMDLS are effective. However, it is not clear that this minimal level of monitoring will
enable the Regional Board to revise the TMDL to more accurately reflect the sources of
pathogens in the watershed. As stated on p. 84 of 143, much more intensive monitoring of

Py %



sources of pathogens in the watershed. A more specific directive to perform this monitor

the agricultural, urban, and open space runoff needs to be performed to identify specific
Ing ‘
needs to be included in the TMDL.

In anticipation of the adoption of new indicators to conform with the USEPA s national
water quality criteria recommendations. the data that have already been collected on the
occurrence of enterococci and E. coli in the watershed need to be analvzed. As new

monitoring programs are implemented. the additional data on these indicators need to be
evaluated as well.

In the Watershed-Wide Bacterial Indicator Water Quality Monitoring Program (pp.122-123
of 143). please note that there is no organism called Escherichia Coliform (e.coli). This

needs to be changed to either Escherichia coli or E. coli. In addition. the methods to be used
to analyze for the constituents need to be specified.

8. “Overarching” questions

In general, except as noted above and below, the scientific basis for the proposed rule is
sound. It would be desirable to have more data on which to base the TMDL. but it is
recognized that the best use 1s being made of the existing data. It is strongly recommended

that specific requirements for more detailed monitoring be included in the Basin Plan
Amendment.

General Comments:

¢ Onp. 45 of 143, the following statement is made. “However. densities of bacterial
indicators above certain levels indicate that there may be other organisms present that are
harmful to public health.” There is abundant evidence that pathogenic microorganisms
can be present in waters in the absence of bacterial indicators. and that disease outbreaks

have occurred in these situations. I believe that this discussion needs to be expanded to
include a statement to reflect this fact.

e Onp. 47 of 143, the following statement is made, “... microorganisms in densities above
certain levels in water can cause adverse health effects ...” This statement is very
unclear. At what pathogen density will the water not cause adverse effects? To meet
EPA’s health goal of less than 1 infection per 10,000 people per year, the acceptable
density of rotavirus is 2.2 pfu/10 million liters.

e Most, if not all, of the figures showing fecal coliform monitoring results should use al
logarithmic scale for the y-axis. This will facilitate reading the graphs.

o Throughout the document, Escherichia coli should be referred to as E. coli, rather than a
coli.

e Tables A4 through A12 need to have the appropriate column headings changed to “Totaﬂ
coliform bacteria” and “Fecal coliform bacteria”
Py >



Attachment E

E. Coli and Enterococcus Monitoring Data

from February 2002 through March 2004



“MOJ} JU9DINSUI SEM 8191} 8SNEJaq UOHEDO| 84} Je pajas|jod sem ajdwes oN = AiQ
juaAa Bulidwes Buunp 9|qissadoe jou sem ayis Bulidweg = yN
‘pouad Buuoyuow pamoads sy} Buunp welboud Buuoyuow ayy jo wed jou sem ayis Buildwes = SyYN
[WO0L/N4D 11Z uey] Jejeald ynsay sidwes ssjeolpul wbiubiH Aeso

SYN SUN SUN JPUWEH DYUVS | A3 1aWL] €S
ozl Josz 0S Weq opeld MolPA VS | IBAI1QWL|  ZS
ovl 091 08 BuX MWD ¥vS | [eAST1aWL| 1S
08 05 08} Py J00-UD OO W | _ IeA31aWL| SW

Ag Aa Aa 3{epiaA0l) B PlEqIYIIY By | WA

Aig To0s 002 iILISIN 8 MBIA UG v] ew
008 ~ [oo0z 0052 }—dy © %0 Weand ueain | W
0l 01 0l SpuGd AMJ0 © D ‘wesnd dg'uado AT

SUN SUN SYN DD opeid DNJ0ulMD | IeAZ QWL | 8D

SYN SVN SYN [eRued O o ould | 1eA3IanWL | 20
0z oy VN SPUERSM MORE XD UD | IBAITaWL | 9D
0z 002 06 jUSNT SPUEROM D0 | IBAI 1AL | SO
ovl o ov} 082 bz SPUEPSM 9A0QV XD OUIYD | [BAZIAWL| 0
ozt 0z i 092 092 aMe1)dopeld | [eAI1aWL| €D
0ls oy Toos's — [oos | 009% oAV JOHEUIS © %D OUND ueqin | 29
oL oL 0l oL 6 %0 U3 9snoyEdl dsuedo | 19

‘ON
20-€¥ | 20-2-€ | Z0-02-¢€ | Z0-vi—€ | 20-ZL—€ | 20-12—C | Z0-02-Z | Z0-€-T | 20~1-Z | 20-§-Z uopedoT | asn puet | S

200z 1dy ~ qo4
‘PaYsIaleAN JOAIY BUY BJUBS J|PPIA Ul Suoieso Buliojluo JQNLL 3. 110D ‘T o) (JwpoL/N4D) SHNSdY |ednfjeuy :| djgel




“MOp JUSDINSUI SEM 191} 9SNEdaq UONED0] oU) Je Pajdal|0d sem ajdwes oN = Aig

Juana Buidwies Buunp a|qIssaode Jou sem ays Buldwes = yN

‘pouad Buuopuow paioads ayy Buunp weiboxd Buuojuow sy Jo Hed Jou sem a)is Buidwes = QYN
IWQOL/N4D L1Z ey Jajeald Jnsay ajdwes sajedlput WBIYBIH Aeo

SYN SYN JauweH © WvVS EZERE €S
fozzi | weq opeid mojed yvS [eA3 TaNL ZS
BulX GMIN @ dV'S ZEREM 1S
Py "100-4d © XD I ZERE SW
ajep1aAo|) B PleqiYY By Y
/L3 '8 M3IA uog ~ by | eW
1—dd © %D weon) ueq.n ZN
Spuod MDD © ND "Weand ds uado LN
N 09 opeid © %D oulyd EERTIN 80
SVN [enuad © %D oulyd CZERLI 13
SPUE[}aM MO[3g XD "Ud 1A3 TAWL 90
Juan|33 Spuesm 20 CERLIT )
SPUE[}OM 9AOQY %D Oulyd ZERLIM v0
9ye7 %d opeid EZERLT €0
"oAY J19}J9BIS © %D Oulud ueqin (%)
39 uA) ashoyadyj dg uadp [%s)
‘ON
20-6-04 [20-z-01 |20-62—6 | 20-84-6 |20-11-6 | 20-2-8 [20-be-L [Z0-¥2-L |Z0-LL-L [20-0L-L uonedo | asn pueq| 9IS

200z 1das B AInr ‘paysisjep
JOAIY BUY BJUBS 9|PPIA Ul Suones0] Buliojuol AL Ie 110D '3 40 (JweoL/N4D) sHnsay jedn3hjeuy (g d|qel




"MOJ} JUSOLNSUI SEM 818y} 8SNedaq UONEDO] BU) 18 Pajaal|0d Sem sjdwes ON = Aig
jJuane Buyidwes Buunp a|qIssaooe Jou sem ayis Buldwes = ¥N
‘poniad Bunoyuow payweds sy Buunp weiboid Bunopuow ayy Jo ped Jou Sem a)is bujdweg = SYN
IWOOL/N4D 412 UBYL Jajeals ynsay ajdwes sajedpu) jubiubiH Aelo

SVN SYN SYN SYN SYN SYN SYN SVYN SYN SVYN JoUWeH © ¥VS 1eA3 TaWL €S
001 09v 01 065 | o0l , 0l 6 6 weq opeid Mojeg VS ZERL ZS
o 0z 06 00S . | ovl 09 0s 0Z1 BuiX AMIN D ¥VS EZERLI 1S
012 0/ 0l 015 06 082 | 06) 0€S Py "100-4D © %D N EERET SN

Ag Ag AQ AQ Ad Aa AQ 9|EPJOAO}D R PleqIydLY by YiN

g Ag  17000'0S1 Aa Mg Ag Aa LI @ MIIA Uog v ]
028 | 0S i oL “J'oog’e "~ {ooLz ; 1-dd © %D wean) ueqin ZN
0l 0z 0L 0l 0L 6 spuod QMDD © D 'Wwednd ds uado LW

SYN SYN SYN SVN SYN SYN SYN SVN 09 opeid @ %D oulyd 1eA3 TaNL 80

SYN SYN SYN SYN SYN SYN SYN SYN jenuad ® 3J oulyd 1eA3 1aNL k)

VN VN VN VN YN | 00¥ VN VN Spuejjap Mojad ¥J Ud IeA3 TaWL 90

00€ 05 0/ 09¢ o6v | 0l¢ 08E o€l usn|y3 Spuepam 20 EZEREIT )
ove 0LL 00Zv | 00Z°S 00} 092" 0zl orz SPUEJIaM 9A0QY %D OUIYD EERLT (R
orl (%4 06 00V'Y 0vE 06 orZ 0/ aye Nd opeld ZERLT €0
080°L | 082 0S 055 001 0€2 Torl 051 "aAY Ja}joeydS © %I OUIYd ueq.n %)
0l 0l 0} 0l 0L 0l 6 6 3O UAD 8shoya?) dg uado %)
‘ON
€06~y |£0-2—v | £0-92-¢ | £0-64—¢ |€0-ZV—¢ | £0-5-Z |€0-62-} |€0-2z-L | €0-GI-L [ €081 uonedoT | dsn puet | @S

€00Z JeN 3 Uep ‘paysisjem
J9AIY BUY BJUES B|PPIN UI SUOEI0T BulioyuO AL 38 110D '3 1o} (Jwo0L/N4D) SHNsay |ednfjeuy € dlqel




“MO} JUSOIJNSUI SEM 8oy} 9SNEoaq UOHEJO| aU} Je Palda|j0o sem ajduses oN = A

juaaa Buydwes Buunp 8|qissadoe jou sem ays Buldwes = ¥YN

‘pouad Buuojuow paioads ayy Buunp wesbosd Buuoyuow sy} jo Hed Jou SEM 3)iS Buydwes = SYN
(WEOL/N4D |12 Uy Jojeals) Jnsay ojdwes sajedipuj JubiybiH Aeo

oy 0z 00z oEr |09l JBUUEH D uvS | [eAI1ONL]| €S
oy 6 6 6 Weq opeid MoPa uVS | [BAIIGNL| ¢S
0S 66 08 ovL BuiX AN D uvS | 1BAI1GWL| 1S
oy 06 ov 0097 PY 00-uD @O N | _IeA3 1ANL| GW
Ag Ag g Aa g 9]EPIBA0|D B PlEAIYdIY by YN
Ag Aia Mg Ag Mg LB B MIIA Uog By 1]
6 “Joez 00c___[oore |o00ZZ _[0K0L }=d © D Weony ueqin | oW
6 6 6 6 6 SPUOd GMDJ @ MO WEdND dsuedo | W
09 015 0L oSt~ 0¢ 59 Opeld D D OuD | IEAIIQWL | 8D
ov 082 ov 66 08l [enUs) o oumd | IeAII1GWL| 1D
SVN SVN SUN SYN | SYN | SYN | SWN SPUEROM MOPE IO 4O | IeAZ TAWL | 99
SYN SVN SN SYN_| SYN | SYN | SN Juonp3 SPUERGM D0 | I1BAI1aWL | 9D
SUN SN SN SYN | SYN | SYN | SN SPUEIOM 9AOGY XD OUIUD | IeAI1QWL | ¥
001 08 08 00z___[09 oze | oyl fET1idOPeld | [BATGNL | £0
0z oc 0gE_ 6 00z___|ooy 0SS "5AY 19}j9BU0S D) 40 OUND ueqin | 20
6 6 6 6 VN6 66 %0 ukg esnouad| dsusdo | 19

‘ON

001 | ¥0-€-€ |v0-52—Z | Y0812 | ¥0-LL-Z | YOz [p0-8Z-L |¥O-b2-) | vOvL-b | vOLoL uonedo | 8sn pue | S

002 J4eN — uef ‘paysidjep|

19A1Y BUY BJUES S[PPIIN Ul SUOKED0T] BULIO)UOW TANL 38 110D 'T 104 (Jwi0L/N4D) SHNSaY [ednAjeuy :y djqel




IWo0L/N4D |1 PEpPasdx3y
uones0T payioeds e Jy Sajdwes Jo %01

uey a10p jey) saiestpu) ybiybiH Aeio

"AO]) JUSDIJNSUI SEM @19y} 8SNEJA(] UOREJ0| a4} JB pa)da|iod sem sidwes oN = AiQ
juaae Buydwes Buunp s|qisseade jou sem a)is Bulidwes = yN
-pouad Bunoyuow paywads sy} Buunp weiboid Buuoyuow sy jo yed jou sem siis Bujidwes = SYN

[WOOL/N4D |12 UBYL Jejeais) ynsey sidwes sareolpu wbiybiy Aeio

08 091 oy 66 66 JauweH © yvS [eA31aWL| €S

6 oy 0 .- .Joz 6 weQ opeid mojog ¥VS [BAIIaNL | S

08 ovl ovl VN ovl ~ BulX MIN © WVS [eA3 JaNL ]| IS

oLl 09 ovl 09 6 py "100-4J © %D N [BAIJaWL| SW

Ag AQg Ag g Ag 8|epJaAo|) 1§ pleqiydiy v| ¥W

Ag AQ Aa Ag Ag IS B MBIA uog ~ by tN

08l 6 0L 0SZ Tooe 1-dd ® ¥ wesn) ueqin | W

6 6 6 VN 6 Spuod QMDD @ D 'weand dsuedo | IW

082 o€l orl oz oy 09 opeld @ %D oulyd [EA3 QWL | 8D

051 66 0 o 08 [enuad © 3O oulyd [BA3IQWL | 21D

SVYN SYN SYN SVYN SYN Spuejjom mojagd %3 "Ud ZERGITHIER)

SVYN SYN SYN SVN SYN Juenj}3 spuepsm D0 ZERTHER

SYN SYN SYN SYN SYN spuefjops 9A0qY 3O Oulyd [EA3 QWL | ¥D

o 0¢ 0¢ 02 6 e Xd opeld [BAFIaNL | €9

0S5} 0L 0Z 08V 6 "aAY Joljaeyag © YD oulyd ueqin | 20

6 6 6 6 0¢ 3D UAD asnoyad| dg uado [X0)
£00Z ¥dV
IwooL/N4D L1Z| 1wooL/ndD L1Z| - Z00Z 34
ueyj Jojeass| ueyj Jajealn| :SITAINVS

sanIsuaa/M sansuag/m 40 "ON
sajdwes saidweg| HIAWNN
J0 abejusaiag josoqunN|  TVIOL[ | vo-bi¥ | v0o~I~v | vO-le—€ | ¥OvZ-€ | v0-LI-€ uoljedo | asn pueT | 9IS

Bullo}UO 1AL Jo Alewwng pue {$00z 1dy/ieiN
‘PaysIaje /| JOAIY BUY BJUBS SIPPI Ul SUO)E20T Bullo)UOI JANL Ie 110D "3 103 (Jwo0L/N4D) sHNsay [ednhjeuy G 8|qeL




“MO}} JUBDLINSUI SEM 813y} 9SNedaq UOIIEJ0| 3L} Je PS1Ia||00 Sem o dwes oN = Aig
juaAs Buidwes Buunp a|gissacoe jou sem ayis Bujidwes = YN
‘pouad Buicpuow payioads ay) Buunp weiboid Bunopuow ay) jo ped jou sem ays Buydwes = SYN
[WOOL/N4D €11 uey Jeresis) Jnsay ajdwes sajedlpul BHYBIH Aeio

152 SYN | SWYN SYN | SYN | SVN JeuweH ® ¥VS ZERET 3
65 13 il 66g 6v weq oped Mojog ¥VS ZERMN zS
2|96 16 Z0L ol BulX amiN © dvS ZEREM 1S
6. 86 00E. | veR vl Py 100-Ud ® %0 W {eA3 1aWL| SW
0 Ada | AHQ | A¥A | Ada Add ANa 3]epJaA0|] @ PleqIydly v]| PN
Z Ada | Add | AdG | Ada | Axad | Ada 0Shy . NILISI '@ MaIA uog ~ by N
6. “Jorz ]sszL i]es 0€eZ . |26Gl - |6G9Y “|ogse J~dd © %D weand ueq.n Zn
0 6 Zl L L Z\ ¥l LE 0l Spuod GMJD © D ‘wWedand dg uado LN
e € Z.S . |¥0Z SYN | SYN | SYN | SVN SYN D9 opeid © 3D oulyd ZERET 8D
0 € 68 €8 SYN | SYN | SYN | SYN | SYN | S¥N fenua) ® %9 oulyd ZEREIM 19
€ € SYN | SVYN N YN |2ee - - |66€ €51 N SPUE[IoM MOjeg XD "Ud ZERET 90
S 9 SYN | SYN |62 |¥82 - |2sS - [S€S SL - |16 jJuen|y3 spuepdsm 90 ZERE 5]
¥ 9 SYN | SYyN [199 |10z 692 85 08 002 SPUBJjaM, OA0qY XD OuIlYyD ZEREIM ¥D
G 8 18 L 0vE 161 Adad 169 vii 622 @je] Yd opeid ZERIT €D
L 5 Gil 86 Zve Sve  |sS¢  [sse LW [265¢ "aAY J0}JoBYDS © XD OUIyD ueqin 20
0 6 Zl 9l ol 0l ) (44 0l 0l %9 UAD asnoya9y dg uado %)
wooL/Ndod
€Ll ueyl | [wooL/NdD
Jajeaio AN !
sueap uey] Jajealn)| Sueop
6o jo sueapy 607 6o $00Z | 002 | ¥00Z | €£00Z | £00Z | 200Z | 200Z | ZOOZ | Z00C ON
abrjuasiad | Jo JequinN [jo JaquinN jen | qo4 | uer | qey | uep |3des | np | Jew | god uonedo | asn pued | MG

¥00Z 48N — Z00Z 94 ‘Peysiajem
J9AIY BUY EJUES S|PPII Ul SUOED0] BulIo}UO TAWL J€ 119D "3 40} selewwing pue (JuigoL/N4D) suea dwypeboT — g ajqel




“AO|} JUSDINSUI SBM 813y} 8SNE2aq UONEDO] 8y} Je Pajda||0d sem ajdwes oN = Aig
uaAs Buidwes Buunp a|qissadoe jou sem ays Buidwes = yN
‘pouad Buuopuow payoads ayy Buunp weiboid Bupoyuow sy} jo ped jou sem 8ys Bujdwes = SYN

SVN SN SN SYN_| SN SN SYN SVN SN SVN JUWEH D WVS | 1eAI1aWL| €S
ovl 08 000"t 002 ole 0¥z 05 0£z 0z 0z weq opeid MORE WVS | IeAI TaWL | _ 2S
0gs 09V 098 ov8 006 | ozv 08€ ovE 0¥z 062 BulX AMN D aVS | [eA31GAL| IS
0057 |08 066 008 016 00z 058 000% | 000 | 009 PY 100-UD DD IMW | IeAI1QWL| SW

Ag Mg Ag Aa Ag Ag AQ Ag Ag Aig 9JepIaA0|D B PleqiydlyY v YN

Kig 00000 | 00005Z | 000'GZ | 00009 | 000726 | 000'000°€ | 00009 | 000°0S} | 000°02€ 19 8 M3IA Uog By | €W
0097 | 002€ 002’ oLy ov6 0021 | 0002 002's | 005 001 I-dy © % weand veqin | oW
ol 001 0l 0} oL 0¢ 0z 0z 0L 0l SPUOd OMDD @ M0 Wieond | dsuedo | IW

SYN SVN SN SYN SYN SYN SVN SUN SYN SYN 09 opeid DO OUMD | [EAI TGWL| 89

SVN SVN SVN SYN SYN SN SYN SN SVN SVN [e)ueD ® O oulud | IeAI1aWL | L0
005 08 0LE ove VN | oel N VN N N SPUEGM MOPE %D UD | IeASIGWL| 9D
ovl 09 09 0L 06 0zz 06 0EL 001 05 Juenyy3 SPUENdM D0 | [eA3 TaWL | 69
0€2 0zl 00t 0£z 0Lt 0LE 0z} 0Lt 08} 091 SPUEIISM @AOGY XD OUMD | 1EAI WL | ¥
001 001 09 0y 0Ll 051 00€ 0Ll 05} 002 aeTid opeid | IeAI1GWL| €9
001z | 0S9 00069 __[o00Lc __|oose |00y 005 009€ |00yt |oo8¢ oAY Jo}JaEUIS @ XD OUIUD veqin | 20
001 001 0l 0l 0z 0z i i ol 6 wo ukp esnoyad | dsuedo | 10

‘ON
20-€~¥ | 20-iz—€ | 20-02-€ | Z0-vL-€ | 20-ZV-€ | 20-12-Z | 20-02-Z | 20-€V-Z | 20-1-Z | 2052 uopeaoT josn puet | S

2002 1dVy — go4 ‘paysiajem
19A1Y euy BJUES SIPPIN Ul SUOEI07 BULIOUOW TAWL J& SN2209019)u3 4o} (JwpQl/N4D) snsay Jeonhjeuy /2 sjqel




“MOJ} JUSOIINSUI SEM 8J0j) 5SNEJaq UONEJ0| DU} Je pajds|jod sem ajdwes oN = AIQ

juaas Buydwes Buunp 9|qIssadoe Jou sem ays Buydwes = YN

‘pouad Buuojuow payoads sy Buunp weiboid Buloyuow sy} jo ped Jou sem ayis Buldwes = SYN

SUN SYN SVN SYN SYN SYN SVN SVN SYN SVN JouWey ® WvS | IBA31aWL| €S
002°€ 000€l | 00002 | 000'62 007'62 000'8€ | 000'8€ | 006'8 000'LL | 006G weq opeid mojog uvS | [eA3 TaWL | ¢S
0011 0021 0071 00v°L 002°¢C 0001 ove 005 005C 008} BuiX GMIN @ ¥VS | IPASIaNL| IS
0000LL | 0000LL | 00086+ | 000'06E | 000092 | 000°0L€ | 00029 | 000°0ZL | 000°0S} | 000°0kE Pu 100-4yD DD MW | IBAI TaWL | SW

Ag Ag “Ag Ag AQa Aa Aa Aa Aiq Aig a|epJaAo|) B pleqIydly 1'Z YN

AQ Aa Ag AQ Kig Ag AQ Ag A Aa 11BN '@ MBIA uog By | €W
008°S 008'9 009'G 00v'9 00£'G 001, | 002+ 00075 | 000tz | 00LE |—dd © %O Weany ueqin| ZW
0z 09 ov oLl 09 0L oV 0S) 08y 002 SPUOd MDD D DID 'Wean) dsusdo | IWN

SVN SUN SVN SYN SUN SVN SVN SVN SVN SVN 39 opeid D XD OulyD | A TAWL| 80

SYN SYN SVN SYN SVN SVN SYN SYN SYN SYN [enUs) ® ¥O Oulyd | [EA3 1AWl | 10
000'Z€ | 000Z€ | Ot 00022 000'16 000/¢ | 0000, | 000L%¥ | 0008Z | 0004+ SPUEISM MOjeg 3D 'UD | IBAZ 1AWl | 9D
061 oY 005 0zl 001 005 09¢ 00¥ 08¢ 0ze JUSN|}3 SPUERPM D0 | IBA3 T1aWL | SO
0zt 088 00% 08¢ 09¢ 05 05 052 02 02 SPUEIAM 9AOQY XD OUIYD | A3 TaWL | v
0z} 0.8 L) Aag Xia 05 05 082 001 00z a¥e1Nd opeld | [BA31aWL| €0
005C 0021 089 002°€ 00€'1 09 02 00, 009C 008'1 "aAY JojeB5S © %9 OUluD ueqin | 20
0¢ 001 VN 0Ll 0L 09 09 091 091 oVl %D ukQ @snoyao) dsusdo | 1D

asn ‘'ON
z0-6-0L | zo-z-0L | zo-sz-6 | zo—81-6 | zo-L1-6 | zo-z-8 |zo-ie~2 | zo—¥z-1 | 20~2b~L | ZO—0L-2 uoneoso | puet oUS

200z 3das % AInp ‘paysiajepy

J19A1Y BUY BJUBS S|PPI Ul SUOIE20T BULIOUOW JAINL Je SN990901a3uT 4o} (JwpoL/N4D) SHNSaY |eankjeuy :g alqel




"AOJ} JUSDINSUI SEM 218Y) 9SNBJaq UOHEJIO| B 18 PS1I8||00 Sem a|dwes oN = Aig
ueAs Buydwes Buunp o)|qissaooe Jou sem ayis Buldwes = YN
‘pouad Bunojiuow payoads ay Buunp weiboid Buuoyuow ay jo ued jou sem ays Buidwes = SYN

SVN SVYN SYN SYN SYN SYN SVN SVYN SVYN SYN JoUWEH ®D uvS | 1eA31aWL| €S
0l 0l 0L 000'S 0¢ 018 062 o 6 6 Weq opeig mojeg dvS | 1BAZ1aWL [ ZS
08¢ 06€ 06V 005'L 096 00Z't 009 065 09V 05/ BuiX OMN © VS | 18A3 TdINL 1S
026 00€'L 0.6 0002 000°€ 009°Z 000GL | 000°Z 000°Z 009°6 Py 100U @D N | 1eA31aWL| SW

Ad Ag Ag Aag g Ag g Ag Ag Ag 8]epJoA0]D B PleqIydy By| WW

Aa Aig 000°0SL | 000°006°G Aia Aa Aa fg Aia Aig 13N 2 M3IA uog by | €W
0£0°) 00v'L 0l¥ 081 082 0021 005C 002'G 0002 000G 1-dy © %) wesn) uequn| W
01 oLl Y4 0z 01 0l 0l 01 6 6 Spuod AMdD @ ™MD ‘wedsnd dguedo | W

SYN SVYN SYN SYN SVYN SYN SVYN SVYN SVN SVN DD opeld ® 4D Oulyd | IPA3TAWL | 8D

SVN SVN SYN SYN SYN SYN SVYN SVYN SYN SYN [enuay ® Ao oulyd | 1eA3 gL | 2D

vN WN VN VN vN 006 01 YN VN VN spuepem mojeg 0 U0 | 1IBA31aWL [ 9D
0zg 0.2 061 00L'L 089 0€2 0lE 08€ 0S. 09€ JUeng SPUEROM D0 | 1BAZ1aWL | SO
[ 0L ovy 00¥'9 0€ 012 0¥z 0E) oVl 002 Spuepam eAoqy o oulyd | [BA3IAWL | ¥O
08 06 0L 009°% 0€ 0€ oLl 012 6 08 eje1ddopeld | 1eAI1ANL| €D
090°L 029 0SS 00005 099 026 00€'1 00Z'} 019 0002 "3AY JoJoeydS © 3D Oulud uveqin | 20
0l 0l 0l 0l 08 0t 0l ol 6 6 %D ukg asnoyad) dg uado 10

asn "'ON
go-6-¥ | €02+ |c0-9z-¢ | £o-61-¢ |c0-zi-¢ | €052 |€0-6z-1 |€0-zz-L |€0G1~1 | €081 uoneso]| pueq | 9S

£00Z 48N '@ Uer ‘paysioleMm
JOAIY BUY BJUES S|PPIN Ul SUOKED0T BULIO}UO AL I SN9202019)u3 Joj (w0 L/ND) sHNsaY |ednAjeuy :6 dlqeL




“MOJ} JUSDILNSUl SEM 918U asNedaq UOIEDO| 8y} JE Pajdal|oo sem djdwes oN = Aug
juane Buydwes Buunp sjqisseaoe jou sem alis buldwes = ¥N
‘pousad Buuoyuow payoads ayy Buunp wesbosd Buonuow sy} Jo 1ed Jou sem alis Budweg = SYN

oLy 00v'€l | 00V'L 028 0€8 000€ 0v. 06€ 06¥ 025 Jsuweq ® UvS | IBA31aWL| €S
6 orL'L 0vZ'L 02 06 0098 02 0z 0€ 0T weq opeid Mojeg dVS | IBA31AWL| ZS
0ve 00022 | 098 09/ 025 009'L 0€9 0SZ 025 0%9 BuiX AMIN © avS | 1eA3 TaWL 1S
66 089 09v 0Zv 092 069 09V 009C 05 002'S Pd 100U ®AD N | eA31aWL|  SKW
Ag Ag AQ Aa g Aig Aq AQ Ag AiQ a|EPJAAQID B PieqIydIY v YN
g 000°0€€ | 000°991 Aia Aa fig Aig Aia Aia Aa N3N 3 MIIA uog By | ¢tW
oy 000°L 0/€ 006'C 0611 00¥'9 00€'y 009°G 00L'E 056 J—dd © %9 wesny uequn | ZWN
6 6 SN 6 0Z 6 6 6 6 6 Spuod MDD © §D ‘wean) dg uadp LW
002 085 2 092 082 0002 06€ 02¢ 00¥ 06€ Jpopeid @D oulyd | [BA31QWL| 8D
0Ll 0¥E 00€'1 0ve 0zl 0LE 052 0El 06¥ 0.9 [ejua) DD oulyd | [eA31aWL | 2D
SYN SVYN SYN SYN SYN SYN SYN SVN SYN SYN spuelsm moleg D Ud | BA31aGWL | 99
SVYN SYN SYN SYN SYN SYN SYN SYN SYN SYN Jueniya spuepsm 00 | PA3 1AWl | SO
SVYN SVYN SYN SYN SYN SYN SYN SVN SYN SYN spuejlem eroqy Yo oulyd | leA31anL| ¥
08 0S¢ 6 oy ovl 0L 08 oy 052 09 aje1odopeld | [eA31aWL| €D
025’} 0L¥ 092 018 0/8 092 015 009'% 00Z'} 0Zv "aAy 19)Joe oS © %D Ouly)d ueqin | 2¢O
6 6 6 6 6 6 6 YN 0z 06 3D UAD asnoyas| ds uado 10

‘ON

$0-0L-¢ | vo-€—¢ |vo—sz-z |v0-81-Z |vo-11-z | vov-z | vo-8z-L [ vo-1zL | vOrvi-L | vO-Lnb uoljed07 |asMn pue” | )G

#00Z 1e|N — uer ‘paysiajep
JOAIY BUY BJUBS 3|PPI Ul SUORE20-] BuLIOHUO QWL 38 SN92090J33uT 10} (JwO0L/N4D) SHNSaY |ednhjeuy (0| djqel




“MO|} JUBOINSUI SEM 90U} 8SNE0aq LUONEJ0| au} Je pajoaljoo sem ajdwes oN = Aig
juane Buiidwes Buunp a|qissaooe Jou sem ayis Buldweg = YN
-pouad Buuojiuow payoads sy) Buunp wesboid Bunoyuow sy} Jo ued jou sem a)s Buldwes = SYN

Gl 06} 02¢ 0E1 082 0S¢ JPUWEH D WVS | IBAI1AWL| €S
G 02 6 060°1 6 02 weqQ opeid mopdg dvS [ 1BAII1QWL| TS
(22 ovl 0/€ 001 VN 0°0vE BulX OMN @ ¥vS | 1eA3 1AL 1S
G 0€2 082 OL) 0S 08 Py 10D—YODADIMN [ 1BAITAWL | SW
0 Ag g Ag Ag Ag 9|epJaAo]) B Pleqiyaly ~ by | WWN
gl Ag g Aig fg Aa 1B 8 MIIA Uog By | tW
Gy 0lLL 0v8 092 0051 (Al —dy © %0 wean) uvequn | ZW
[ 6 6 002 VN 6 Spuod MDD © D "Weand ds uadQ IN
Gl 0ve olLv 002 0ce 08} Joopeid®¥ooulyd | A3 1amL| 80
Gl 022 0¥E 001 0zl 0ve [enuad @¥ooulyy | reAaawi| 20
1l SVYN SYN SVN SYN SYN spuepom Mo XD YD | [BAI QWL | 9D
0¢ SVYN SYN SVYN SVN SYN Juani3 spuepdm 0 [ 1BAZ1AQWL | SO
0¢ SVN SYN SYN SVN SYN spueem aroqy o oulyd [ jleAIIaWL | ¥
v o 6 6 6 02 el ydopeld | [BAZQWL| €D
Sy 095 0vS') 6 ovl 0£C "aAY 19}39842S O 3D ouIlyD uequn | 2D
£F 6 6 6 6 6 39 uAD asnoyad) dg uadQ [5o)
002 ¥dV
- 2002 934
:STTdNVS ‘ON
4O ¥3GNNN
WioL| | vovi¥ | v0-2—¥ [v0-1E-€ |vO-tZ-€ |¥0-L1-€ uonedon |asn puet | AS

¥00Z Jdy/Iel ‘PaYSIaJEM JSARY BUY BJUBS 2|PPIN
ul suoieo0- BuLIO)UO JAWL I8 SN9209049juT 1o} (Jw0L/NJD) SHNSaY |ednAleuy || dqel




“MOJ} JUSDIJJNSUI SEM 818U} @SNEda( UONED0| 8y} Je pajaa||od sem ojdwes ON = AIQ
s Budwes Buunp ajqissadoe jou sem ays Buydwes = YN
-pouad Buuopuow payvads ayy Buunp weiboid Buuoyuow ay) jo ued Jou sem sys Buidwes = SYN

€ 6€C 261 6€. SVYN SYN SVYN SYN SVYN SYN Jouwey ® WvS | 1eA3 TaWL €S
6 € 8LL €l ¥9 09 cez'Gl | v82'St | vee ¥9 weQ opeid mojog HVS | [BAT 1AWl ZS
6 S0z G0Z'L 609 /€9 z.9 9lv'L 98z°1 v.8 82¢ BuiX MmN @ ¥vS [  1eA3 JanL 1S
6 ezl 0Zg gel Vvl 828'8 112681 | L90°0¥L | G2zl 096 PY 10D-UYD DD N | 1eA3 TanL SW
0 Add Ada Add Ada Add Add Add Ada Add 3lepJano]) B pleqiyoly “by PN
z AYa AdQ Ada Add Add AYa Ada | 286812 | Z82°V61 (LIS B MAIA uog by W
6 6L 255 66€°C 809 199°€ GS6'G SSLLE | v28°) Y0E'C 1-dd © YD wean)d ueqin FAT
6 [i¥4 L 6 1z ol 0 ZEL 9l 9l Spuod amdd © 4D ‘wean)d ds uado W
e 652 Z9¢ 225 SYN SVYN SYN SVYN SVYN SYN 39 opead @D oulys | [eA3 JanL 80
€ 861 882 6LE SVYN SVYN SVYN SVYN SVN SYN lejuad ® 3o oulyd [ leA3 1anlL 10
€ SYN SVYN SYN ¥N YN 8/€9L | €/6'1z | 992 VYN spuejom mojeg %D 'ud | 1eA3 1al 90
9 SYN SVYN SYN [SIp v.€ 125 88¢ 6. S0l juaniy3 spuepapm 00 |  18AT 1AWL (5]
9 SVYN SYN SYN |[8ez 6.1 1G€ Gel 8yl 0/1 SpUEB[}apM 8A0qY XD oulyd | [eAd 1anl %)
8 vl 89 08 vl GG Ada | 201 ZZl 181 e id opedd |  1eAT TAWL %)
6 992 8v9 06. o'l 6LLL vr9°l G0/ GOE'Y 869°L "aAY Jojjeeyds @ 39 oulyd ueqin 20
6 6 6 0z Gl 0L 69 GOl 62 L1 3D UAD asnoya| ds uado 1D
sueay
6o jo 002 v00¢ v00¢ €002 €002 200¢ 200¢ 2002 2002 ON
JBquinN e qo4 uep JepN uer jdag ine Jep qa4 uopeooT (asn pueq | 9IS

002 JeN — 2002 9°d ‘paysisjem
JBAIY BUY BJUBRS BIPPIN Ul Suojeds0] BuLioyuopy JGNL J SN22902049ju3 10} (w0 L/N4dD) sueal sryiuebo — gL ajqel




